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DOCTOR—YOU'LL GET PERFECT FUSION THROUGH THIS 


new Goldmann slit lamp 


BY HAAG-STREIT 


THE OPTICS ARE 
UNEXCELLED 


A single control handle (joystick type) permits instant adjustment, either 
gross or minute, in any direction. 


The elevation control is located near the “joystick” so that all 
adjustments are made with one hand, leaving the other hand free for 
working on patient’s eye. 


When the microscope is perfectly focused, the slit beam is also perfectly 
focused in the center of the field of observation. The optical section 
remains adjusted when changing plane or area of examination. 


3 magnifications available (up to 40X). Brilliant illumination with very 
convenient slit adjustment—with a 2 volt overload available. 
(8 volt total). 


Using accessories, it is possible to examine the fundus and get 
a true optical section and to do Slit lamp gonioscopy with patient 
seated at a normal Slit lamp installation. 


Standard Accessories : 
Goldmann Reduction Prism + Iluminated Fixation Device 
Hruby-55 Diopter Lens for fundus examination 
Contact glass for fundus examination 
Contact glass for gonioscopy 


Eye Piece 

~ “AG yndallimeter—to measure cornea 

MILWAUKEE + MINNEAPOLIS + DES MOINES pointer for teaching and clinica’ 1 use. 
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finger selection for all 3 


dioptric lens 
aperture 


light intensity 
with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens . . . select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens... 
magnified illuminated numerals .. . dust-proofed .. . dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime Guaranteed | 


ASK YOUR DEALER TO SHOW YOU..,40 and 2340 


NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, WN. Y. 
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Instructions to Contributors 


arding editorial management, subscriptions, pentinte. etc., should 


Communications re 
fty Journals, American Medical Association, 535 North Dearborn 


be addressed to Specia 
Street, 10. 

Articles, book reviews, and other materials for publication should be addressed to 
the Chief Editor of the Specialty Journal comverned. Articles are accepted for publica- 
tion on condition that they are contributed solely to that journal. ‘ 

An original typescript of an article should be provided; it must be double or triple 
spaced on one side of a standard size page, with at least a 1-inch margin at each edge. A 
carbon copy should be retained by the author. An article in English by a foreign author 
should be accompanied by a draft In the author’s mother tongue. Improvised abbreviations 
should be avoided. 

The main title of an article may not contain more than seventy characters and spaces; 
a subtitle may be of any length. The subtitle should be sufficiently detached from the main 
title that a punctuation mark as strong as a colon can be used in the Table of Contents to 
separate it from the main title; it must not begin with “with.” 

The author’s name should be accompanied by the highest academic or medical degree 
which he holds. If academic connections are given for one author of an article, such con- 
nections must be given for all other authors of the article who have such connections. 

A Case Report must be preceded by an introductory paragraph containing at least 
thirty words before the details of the case are given. To avert the possibility of legal action, 
patients’ initials and hospital case numbers should not be published. 

Material ig from another publication must be quoted exactly if the original is in 
English—spelling, capitalization, punctuation, etc., unchanged. Material taken largely from 
another publication must be credited to the original author, whether quoted exactly or 
merely abstracted. 

Each article should be accompanied by a summary in the present tense, presenting the 
pro points of the article, but in somewhat more generalized terms than in the article 

self, 

If it is necessary to publish a recognizable photograph of a person, the wre or h 
must be accompanied by written permission of the subject himself if an adult, or of the 
parents or guardian if a child, to publish his photograph. An illustration which has been 
published in another publication must be accompanied by written permission from the 
author and the original publisher to reproduce it in an A. M. A. Specialty Journal. 

The maximum illustration allowance is ten illustrations within a total of 100 sq. inches 
or $100, whichever is of greater advantage to the author, When no restrictions are placed 
by the author upon cropping, reducing, and grouping, the publisher is often able to use 
twenty or more illustrations in one article with the $100 allowance. See an issue of this 
pode for examples. Oversized originals should be photographed and a print submitted. 
aarge photomicrograph prints will be reduced in scale unless portions to be cropped are 
indicated by the author, 
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illustration itself. Charts and drawings should be in black ink on hard, white paper. 
Lettering must be large enough to permit necessary reduction. Glossy prints of x-rays are 
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FINGERTIP 
CONTROL 


every step of the way 


Changes of sphere powers, cylinder powers Bausch & Lomb 
and axis are accomplished without effort. Greens’ Refractor leads 
in ease of operation 


A single disc controls entire range ot 

spherical powers...+19.87 to —28.00D, 

greater than any other instrument. Fin- 

gertip control of cylinder power and 

axis. Protractor scale, located around 

the sight aperture, is large, easy to read. 

Thinness of instrument Inexpensive, hygienic, Retinoscopic lens is built in-—instantly 
minimizes chance of disposable face shields moved in and out of position. Inter- 
tient ecommodent cleanliness, changeable cross cylinders, 0.25D, 
0.37D and 0.50D, easily inserted and re- 


BAUSCH G LOMB moved. These and many other features 


make the Greens’ add immeasurably to 


= examining ease and Rx accuracy. 
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SLIT LAMP APPARATUS 


ON INSTRUMENT TABLE OR COM- 
POUND STAGE, the latter designed 
for electric tables or refracting units. 


Requires no adjustments. The 
slit lamp can be swung past the 
corneal microscope without in- 


terruption of observation. 


Can be set for five different 
magnifications by simply turning 
a knob, without changing objec- 
tives, eyepieces, or the working 


distance. 


Maximum brilliance of the il- 
luminating rays and _ sharpest 


possible definition of the micro- 


MADE BY scope images. 


CARL Supplementary equipment, such 


Z EIS S as Hruby lens, gonioscope, photo 
attachment, etc., are available. 


IN WEST GERMANY 


ACCESSORIES 


ATTACHMENT FOR’ GONI- 
OSCOPY (left) consisting of: 4- 
mirror contact glass with handle, 
carrier and rotating device. Rota- 
table prism in mount. To keep lid 
apart during examination we offer 
one each small and large lid 
separator. 


PHOTO ATTACHMENT (right) 
with electronic flash equipment to 
automatically photograph anterior 
segment of eye at magnifications 
of 1x or 2x. 


~ Write for literature 


CARL ZEISS, INC., 485 Fifth Avenue, New York 17, N.Y. 


Guaranteed Uninterrupted Repair Service 
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new corneal anesthetic 
rapid action and 
short duration* 


virtually nonsensitizing 

no cases reported of dermatitis occur- 
ring in patient’s eye or on hands of 
physician. 


relatively nonirritating 

does not sting or burn when dropped 
into the eye—changes in the corneal 
epithelium or hyperemia of the con- 
junctiva rarely occur. 


Average dose: for tonometry, 2 drops. For minor 
surgical procedures, 2 drops instilled 3 times at 
90 second intervals. 


Supplied: sterile normal saline solution with 
0.02% Butoben as preservative, and containing 
0.4% Dorsacaine Hydrochloride (benoxinate 
hydrochloride). In % oz. plastic squeeze bottle 
with dropper tip which delivers uniform drops 
(approximately 45 drops per cc.). 


“Schlegel, H. E., Jr., and Bwan, K.C.:A.M.A. Arch. Ophth, 51 
(May) 1064. 


DORSACAINE’ 


HYDROCHLORIDE 


SMITH-DORSEY « Lincoln, Nebraska ¢ A Division of The Wander Company 
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(ACTUAL 
SIZE) 


qwite OR TONETEX ® 


Accommodates a wider range of 
prescriptions—easier to handle! 


Shuron's new 60x62 mm. Widesite... largest 
single vision corrected curve lens supplied by 
any leading lens manufacturer...offers maxi- 
mum usability. 

Symmetrical shape provides extra glass 
where it is most needed...makes the lens 
easy to handie and work. Direction of axis 
can be determined at a glance. 

This lens blank is targe enough for aimost 
any required liens shape, yet thickness has 
been held to a minimum. 

AVAILABLE SOON—First division spheres, 
sphero .ylinders and plano cylinders. 


Order from your Independent Supplier. 


DEPEND ON WIDESITE CORRECTED 
CURVE LENSES FOR: 


Strict adherence to tolerance standards guaran- 
teeing accurate interpretation of prescription. 


. Consistent edge and center thickness. 
. Super-accurate centering. 
Unsurpassed contour accuracy and quality. 
. Uniform surface and internal quality. 
. Sizes to meet maximum requirements. 


SHURON OPTICAL COMPANY, INC., GENEVA, N.Y. 


See the Shuron Vision Care 
message in the April 14 
issue of the POST. 


NEw 


“DRESS” FOR WIDESITE 
Color-coded envelope (biuve for 
White tens... pink for Tonetex), 
newly designed for easier, faster 
stock handling. 
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Corneoscleral Suture Forceps by John J. Saver, M. D. 


This new suture forceps has been designed to afford firm fixation 
of the cornea or sclera with a minimum amount of tissue trauma, 


The over-all length of the instrument is 70 mm. The shaft is 13 mm 
long and 1.0 mm wide. The forceps has 1x2 angular teeth, which 
are 0.6 mm long ond very strong. A stop prevents excessive over- 
lapping of the teeth, thereby limiting the bite into the tissue. The 
forceps will not hold the conjunctiva, the latter sliding free between 
the teeth, Stainless Stee! $7.00 each. 


Available Only Through Authorized Surgical Supply Dealers. 


THE sd alow COMPANY * 425 FOURTH AVE, NEW YORK 16, N.Y. 


for 9 out of 10- 
the prescription IS available 
in 1-carp plastic lenses 


‘4 Many examiners are surprised minus on plus up to -16.00 +-6.00, 
. and pleased to learn that more lus on plus up to +9.00 +-6.00. Bi- 
than 90% of their prescription re- ocals in a new range of spheres up to 
quirements can now be met with beau- —+-10.00 and lenticular bifocals up to 
tiful, clear-vision I-GARD plastic a +-20.00 -6.00, A wide range of sin- 
lenses, often right out of stock for gle vision lenticulars in plus up to 
immediate delivery. +20.00 -6.00 and minus up to -21.00 
I-GARD Rx service now includes: -+-6.00. Prism and absorptive shades 
S.V. lenses in quarter diopter steps, available in all types. 


Send for Foci Charts, price list, samples and name of nearest 1-Gard distributor. 
Dept. E, MeLEOD opticat co., inc. 357 Westminster St., Providence 1, R. L 
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In aphakic cases... 


after the permanent R 
has been established 


CATAREX 


LENTICULAR CATARACT BIFOCALS 


ror highly satisfactory 
post-operative ours 


nme cataract cases, use 


ract cases, Use 
“CATAREX temporary 


The visual ability . . . and often visual comfort as well 
is! ... of cataract patients is influenced by the 
bifocals* 
cataract 
caters" 


refractionist’s choice of a permanent lens. 
Many times, the weight and distortion of ordinary 
stacals 
Cataract Bifoea 
porary 


cataract bifocals have a negative effect on the 
field well-being of the aphakic individual, who must depend 
ary advance 0 as pwd upon his lenses to provide vital delineation of detail. 
actpon, 
jnakic CATAREX ‘D’ Lenticular Cataract Bifocals were 
agit i Pw mponent designed to give vastly superior performance over 
sisting © art ifocal 7 sed in ordinary cataract bifocals in aphakie cases. They 
cemented a top segment. When us ss, are light in weight, cosmetically attractive and yet 
with straight: 7 x ‘D provide maximum areas in both distance and near 
conjunction W! 4 fields. Base curve series for CATAREX ‘D’ number 
manent ay so igh! r six, with others available on factory order. 
pupillary ot 
facing are 


CATAREX ‘D’ LENTICULAR CATARACT BIFOCALS 
Straight-top segment — 18mm 
Distance portion — 34mm diameter 
Standard additions — 2.50D to 3.50D 
Tint # 1 only 


our 
plendid new service: 


VISION-EASE 


CORPORATION 


Saint Cloud, Minnesota 
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Save time, effort 
and your back... 


with the new 


ELECTRIC 


INSTRUMENT; 


Now! An end to under-the-table, backbreak- 
ing, awkward hand adjustments. At the flick 
of a finger the top of this new AO Electric 
_ Instrument Table glides up and down . . 


total excursion, 11144” .. . instantly reversible 
without overtravel. Instruments are effortlessly 
positioned in proper relationship to your 
patient’s eye level. 


Spacious 19” x 2244” top covered in gray 
limed oak Panelyte . . . new hardsurfaced 
plastic material resistant to abrasion, chipping 
and wear. Amazing new EPOXY finish has 
remarkable adhesive qualities, is the most 
durable enamel known. Choice of three smart 
colors: jade green, ivory tan and coral add 
new beauty to your professional office. Rug- 


+ T.M. Reg. by American Optical Company 


ged heavy-duty motor assures years of smooth, 
quiet operation . . . lifts at least 75 pounds. 


Since control switch is attached just under 
table top edge, switch is always at table top 
level, always readily accessible and always 
out of reach of patient. Convenient electric 
outlet for instrument use located in base. Com- 
plete table moves easily on swivel-type rubber 
casters. 


Full information at nearly 300 AO Offices, 


or write 


American Optical 


BUFFALO 15. NEW YORK 
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Pat. No. 530108 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eye 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it is even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 
both right and left eyes. Smaller cases and single shells are also 
available. Price, complete in case-— $97.30. 


of England 63 WIGMORE STREET, LONDON, W.1 


pERSPE™ LINED LEAD SHELLS 
BY 
FOR pRoTECTION qREATMENT 
BY | 
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Unprecedented Accuracy— 
Maintained Accuracy—with the 


MUELLER 
ELECTRONIC 


Greater 


instrument of extreme value. This unprecedented accuracy 
is a pone dl from all loss due to wear of mechanically moving parts. Simple 
to use, easy to read, the Electronic Tonometer is always accurate. 


tested, oom is certified to produce readings well within the new 
limits onometers 


lished by the Committee on Standardization of T 


Complete with special swivel wall-mount bracket, 
as illustrated, each 
i i] Informative Booklet Sent Free Upon Request 


MUELLER Co. 


330 South Honore Street 
Chicago 12, Illinois 
Rochester, Minn. « Dallas, Tex. * Houston, Tex. 


YOUR 
Divided into sections, one devoted to 
books and the other to periodical literature, 
GUIDE TO the QUARTERLY CUMULATIVE 
INDEX MEDICUS contains a list of 
current publications alphabetized 
CURRENT PU BLICATIONS as to authors and subjects. The exact 
bibliographic reference is given under the 
author with titles in the original language, 
while titles under subjects are all in 
English. The index also includes a listing 
of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 


Quarterly INDEX MEDICUS appears twice a year; 


volumes are cloth bound and cover 
periodicals for six months as indicated 


Cumulative on the publication. These two volumes will 


be a convenient and inclusive reference 
for current medical literature. Invaluable 


° for practitioners, specialists, teachers, 
Index Medicus editors, writers, investigators, 


students and libraries. 


WITH AUTHORS 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN ° CHICAGO 10 
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e . than any existing mechanical lever device—two to four times 
th mventional mechanical tonometer. These two facts alone make 

$257. 
5 89.00 

a 


Three metallic colors— 
Golde Blues Black 


Hand engraved Alumilite trim— 


retains color and lustre 6 


muds 


OPTICAL COMPANY, INC, © PETERSBURG, VIRGINIA 
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We 
ACLC 
with 


CYCLOGYL’ 


HYDROCHLORIDE 
(Brand of cyclopentolate hydrochloride) 


FOR YOUR PATIENTS... ~ FOR YOU... 
THIRTY MINUTES’ waiting time.. 


the patient is ready!! 


SAME DAY RECOVERY is obtained . . . Patients re- 
gain sufficient accommodation for reading within 
4-12 hours, twice as fast with the use of a miotic 
preparation.! 


USED ROUTINELY IN OFFICE AND HOSPITAL... 
Greater economy (fewer drops needed) and great- 
er speed make CYCLOGYL a drug of choice for rou- 
tine cycloplegia in both office and hospital practice. 
CycLocy. facilitates routine handling of even 
large groups of out-patients. “Apparently, it is 
relatively nonirritating and nonsensitizing during 
local application.”* Patients can be assured that, 
except for the day of their examination, no time 
will be lost from work.* 


DOSAGE: Cycl ia—two drops of 0.5% 

or one drop 1.0%. In deeply pigmented eyes, « 
two drops of 1.0% instilled 10 minutes apart. # 
Mydriasis — see literature in package (liter- 
ature on request). 


SUPPLIED: Sterile ophthalmic solution in Gif- 
ford’s Buffer (pH 6.0), with benzalkonium 
chloride as preservative — 0.5% Solution 
— 15 ce dropper bottles; 1.0% Solution — 15 cc 
and 2 cc dropper bottles. 


; orshek, R. H., and McIntire, W. C.: Am. J. Ophth. SAMPLES ON REQUEST 
(July) 1955. 


. Council Pharmacy and Chemistry, A.M.A.: New and 
Nonofficial Remedies, Philadelphia, J. B. Lippincott 
Company, 1955, p. 263. 
. Gettes, B. 51:467 (April) 1954. 


. Gordon, and E M. H.: Am. J. Ophth. Pharmaceutical and Research Laboratories since 1794 
or 8 udies 1035 
38:831 (Bee) ) “1954 st covering 28 Square, York 3, N. Y. 


in Canada: William Sofin Ltd. 


is your main problem 

4 { [ in Routine Refractions... 

} 

- 

86 

i\*-- G { / 

4 


In Memoriam 


ARNOLD HERMAN KNAPP, M.D. 
1869-1956 


In the death of Dr. Arnold Herman Knapp, on Feb. 29, ophthalmology lost 
one of its most illustrious members. Born in New York on Aug. 20, 1869, the 
son of Dr. Herman Jakob Knapp, he was reared in a scientific atmosphere. His father 
was an internationally known ophthalmic and aural surgeon who, one year prior 
to Arnold’s birth, resigned the professorship of ophthalmology at the University 
of Heidelberg, came to New York, and established the New York Ophthalmic 
and Aural Institute. Having been nurtured in these surroundings, Arnold’s abiding 
love of ophthalmology and great desire for scientific knowledge are most under- 
standable. 


After obtaining his academic degree at Harvard University, in 1889, he returned 
to New York for his medical training at the College of Physicians and Surgeons 
of Columbia University. A surgical internship at Roosevelt Hospital was followed 
by ophthalmic training in European clinics under the guidance of the leading 
teachers of the day. Being a diligent student, he profited greatly from these con- 
tacts and emerged an independent thinker with a great zest for knowledge. The 
opportunity to satisfy his intellectual desires was awaiting him at the New York 
Ophthalmic and Aural Institute. Here son and father worked together assiduously— 
often with divergent views but always with a common desire for scientific truth 
and intellectual honesty. This association continued until his father’s retirement, 
in 1909. Shortly thereafter new quarters were obtained and the name changed 
to the Herman Knapp Memorial Eye Hospital. Here Dr. Arnold Knapp continued 
his clinical activities and postgraduate instruction until 1940, when this institution 
was merged with the Institute of Ophthalmology of Presbyterian Hospital. From 
this time until his retirement, in 1950, he served as an active consultant to the 
latter institute. With the assets of the Herman Knapp Memorial Eye Hospital, 
a Knapp Memorial Foundation was established under the auspices of Columbia 
University for the advancement of postgraduate study, teaching, and research 
in ophthalmology. Many of the research activities of the Institute of Ophthalmology 
have been financed by this fund, notably the Knapp Research Laboratories and 
the Knapp Laboratory of Physiological Optics. For the rest of his life Dr. Knapp 
manifested a great interest in the scientific investigations of these laboratories 
and gave valuable suggestions on their research problems. The continued existence 
of this Foundation will serve as a living monument to him, whose life was dedicated 
to the advancement of ophthalmology. 

The Archives of Ophthalmology, founded by his father in 1869, the year of 
Arnold's birth, was undoubtedly one of the greatest stimulants to this young 
man’s inquisitive and retentive mind. His uncanny ability to analyze critically 
the contents of a medical article and his thorough knowledge of all ophthalmic 
literature could have been acquired only through years of study. Therefore in 
1911, when he assumed the editorship of the Archives of Ophthalmology, he was 
eminently fitted for the task. For thirty-eight years he guided the destinies of this 
magazine in such an efficient manner that it soon became one of the outstanding 
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opthalmic journals of the world. He abhorred verbosity and ambiguity, for he believed 
scientific presentations should be given in clear, concise terms. By kindly criticism 
he constantly strove to improve the literary efforts of his colleagues, and by his 
painstaking editing did much to elevate the standard of the articles appearing 
in this journal. The arduous duties of this editorship did not deter Dr. Knapp 
from assuming other responsibilities. In 1917 he published a volume on “Medical 
Ophthalmology” and was a frequent contributor to the meetings of the Section 
on Ophthalmology of the American Medical Association and those of the American 
Ophthalmological Society—two organizations in which he maintained a lifelong 
interest. His provocative discussions at these meetings, as well as those of the 
Section of Ophthalmology of the New York Academy of Medicine and of the 
New York Ophthalmological Society, are vividly remembered by those of us who 
were privileged to hear them. He was chairman of the Section on Ophthalmology 
of the American Medical Association in 1925 and President of the American 
Ophthalmological Society in 1931. 

Dr. Arnold Knapp was Professor of Ophthalmology at Columbia University 
for twenty-five years, from 1903 to 1928, when he became Professor Emeritus— 
a position he held at the time of his death. In recognition of his outstanding 
achievements, Columbia University awarded him an honorary degree of Doctor 
of Science in 1931, and in 1953, on the occasion of the twenty-fifth anniversary 
of the founding of the Columbia Presbyterian Medical Center, he received a 
Distinguished Service Award. The American Ophthalmological Society bestowed 
upon him its Lucien Howe Medal for Meritorious Services, and the National 
Society for the Prevention of Blindness, its Leslie Dana Gold Medal. In 1946 
he became the second American to deliver the Bowman Lecture before the Ophthal- 
mological Society of the United Kingdom, and he was elected to honorary mem- 
bership in that distinguished society. In addition to belonging to the organizations 
enumerated above, he was an honor member of the Société Frangaise d’Ophtal- 
mologie and of the Deutsche Ophthalmologische Gesellschaft. These are but a 
few of the honors he attained, but they bespeak the enviable position he commanded 
in his specialty. 

He was known widely not only in the United States but also throughout Europe. 
Having received his early training in Berlin, Vienna, and London, he had many 
friends in these cities with whom he remained in constant contact. Frequently 
his summer vacations were spent touring the European clinics—often in renew- 
ing old friendships but always in search of knowledge. These visits, along with 
his complete familiarity with foreign literature, made him the _best-informed 
American ophthalmologist. He could relate the experiences and practices of many 
clinics and justly evaluate their worth. Each year upon his return the fruits 
of these visits were presented informally to the local societies. These concise, 
clear-cut remarks were jewels of wisdom eagerly sought by those of us who sat 
at the Master’s feet. 

He was one of the early exponents of the intracapsular method of cataract 
extraction, and his dexterity in performing this operation won for him general 
acclaim as a surgeon. He and the late Dr. Derrick Vail Sr. did much to popularize 
this technique in America. The difficulties of this procedure in those pre-akinesia 
days did not deter these intrepid and skilful operators. The operating theater, 
however, did not monopolize Dr. Knapp’s interest, for his great diagnostic and 
therapeutic acumen of medical ophthalmological problems made him a most valuable 
consultant. 
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Although Dr. Knapp’s life was dedicated to ophthalmology, he maintained a 
great interest in art and spent at least a part of each of his many trips in learning 
more about his avocation. He was an avid reader not only of ophthalmic literature 
but also of the classics. He traveled widely and remembered vividly the scenes 
of his visits, for his nature demanded that any task he undertook be done with 
thoroughness. 

Dr. Knapp is survived by four children: Miss Elizabeth Knapp, Mrs. Ellen 
Morandiere, John A. Knapp, and Dr. Philip Knapp, who is a member of the 
staff of the Institute of Ophthalmology of the Presbyterian Hospital in New 
York City. 

We shall remember Dr. Arnold Knapp as a clear-thinking, forthright gentleman 
in whom intellectual honesty was the outstanding characteristic. He detested 
ostentation and any form of publicity, for he believed “actions speak louder than 
words,” Although he gave advice sparingly, his opinions were logical and sound 
and always based upon mature judgment and considered thought. May others 
tread in the footsteps of this distinguished ophthalmologist, who by his long and 
fruitful labors so greatly enriched our specialty. 

Joun H. Dunnincton, M.D. 
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OPHTHALMOLOGY 


Statistics on in 
the Amsterdam Vouth 


Researches into the Origin of Strabismus 


R. A. CRONE, M.D. 
AND 
Cc. M. J. VELZEBOER, M.D. 


Amsterdam 


The etiology of squint is unknown. This is the major cause of the uncertainty 
which still exists concerning the proper methods of treatment. Those who regard 
squint as a process in which binocular vision is prevented through obstacles of 
anatomical or dioptric nature will expect success through the reeducation of 
binocular vision after removal of the aforesaid obstacles (“orthoptic therapy”). 
Those who, on the contrary, are of the opinion that the capability for full binocular 
vision is fundamentally lacking in squint will, unless they share Worth’s optimism, 
be satisfied with the treatment of the amblyopia, refractional anomaly, and 
anatomical deviation, expecting scant results from orthoptic procedures. The 
majority of ophthalmologists vacillate between these extreme positions but want 
to know how many cases come under consideration for orthoptic treatment, which 
cases, and with what chance for success. 

Two lines of investigation are necessary to answer these questions: (1) an 
investigation dealing with the results of the therapeutic methods in different types 
of squint, and (2) an investigation concerning the relative frequency of different 
types of squint as defined by the clinical features. 


PLAN OF INVESTIGATION 


This paper will deal only with the latter investigation, and, on the basis of the 
assimiiated data, some conclusions regarding the origin of squint will be drawn. 

Since the admirable work by Worth, in 1903, a great many statistics have been 
published on squint. These are not always equally useful. Many are too schematic ; 
sometimes it is difficult to agree with the criteria used in the analysis; sometimes 
the data lack general validity, due to the particular nature of the material. When 
it was decided, therefore, to institute a new statistical investigation, the simplest 
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procedure would have been to use the extensive material of the motility department 
of the Amsterdam Eye Clinic. There were two arguments against use of this 
material, First, it was necessary to consider a particular number of characteristics 
present apart in all patients without exception, and not to rely upon the chance 
completeness of each case history. Second, the material of the squint clinic could 
not be considered representative of the relative frequency of the various types of 
squint. The outpatient clinic receives only a small proportion of its cases directly 
from the family physician, a much larger proportion being referred by specialists 
for surgery after conservative treatment has failed. There is, consequently, a 
considerable preselection of cases in this material. 


It was, therefore, decided to do a mass investigation on the incidence of squint in the Amster- 
dam youth, from infants to 12-year-old children. Lists were made by the physicians of the 
municipal baby welfare centers and by the school physicians of all children who, according to 
these physicians, appeared to be squinting, irrespective whether they had already been treated 
or not. Each child was subsequently called in for a check-up. Closer examination and the 
anamnesis did not always lead to a positive diagnosis of squint. In these cases pseudostrabismus 
was often found, due to an abnormal form of the palpebral fissure or to an abnormal angle ‘¥. 
If the position of the eyes was normal but the case history definitely indicated strabismus inter- 
mittens, the case was, of course, labeled intermittent strabismus. Cured cases of squint were 
not included in the statistics. 

The course of investigation was as follows: In the anamnesis, the date at which squinting was 
first noticed was ascertained as closely as possible. The occurrence of squint in the family was 
noted, even if it was said to have occurred in grandparents, uncles, aunts, and cousins. Special 
attention was paid to the occurrence of degenerative features in the patient or his family, such 
as epilepsy, oligophrenia, and clubfoot. Prematurity or difficult delivery was noted as birth 
trauma. If squint had become manifest immediately after another illness, the latter was con- 
sidered to be the “precipitating disease.” As much information as possible was collected re- 
garding the previous clinical course and treatment of each case. In this material, practically no 
cases had been treated orthoptically. 

Refraction in older children was determined with glasses. In younger children, already wear- 
ing glasses prescribed by their physicians, the refraction values were derived from the strength 
of these glasses. In all other children refraction was determined by retinoscopy, 45 minutes after 
instillation of atropine. We realize that these data are only approximate; this inaccuracy, how- 
ever, is of small importance for the purposes of our study. 

Visual acuity was determined by Snellen’s optotypes or children’s pictures. 


The motility investigation comprised, in the first place, a division into several large groups: 
convergent and divergent squint, permanent and temporary squint, uniocular and alternating 
squint. The angle of squint was determined by the method of the reflex images at a distance 
of 2.5 meters from the tangent scale. Cases of paralytic squint were grouped under the heading 
of rare cases and were not included in the statistics. A diagnosis of alternating squint was made 
if each eye, after occlusion of the other eye, maintained fixation after the occluded eye was 
uncovered. Special care was taken to observe which eye was used in the different directions 
of gaze. Moreover, other features of motility were noted: the convergence reflex, hypertropia 
in the primary or lateral direction or gaze, dissociated hyperphoria, nystagmus and latent nys- 
tagmus, and ocular torticollis. 

Investigation of the sensory relationship of the two eyes was done with a major amblyoscope, 
if necessary completed by the after-image test of Bielschowsky and examination with the Mad- 
dox rod. The material was divided into three groups according to the results of the orthoptic 
investigations : 

Group A included patients with normal retinal correspondence. Patients from this group 
could perceive the two images simultaneously and in the same direction when both foveae were 
stimulated simultaneously, and they could localize the two pictures in the same direction. 
The patients who were unable to do this could be subdivided into two subgroups: One, rela- 
tively small, group could see the two images simultaneously and in the same direction if not 
both foveae, but the fovea of one eye and an eccentric part of the retina of the other eye were 
stimulated. We called this the group with abnormal retinal correspondence. 


456 


343 

Ge 

be 


STRABISMUS IN AMSTERDAM 


Group C, The majority of these patients could be considered to be in an intermediary stage 
between Group A and Group B. In these patients the image of the left and that of the right 
eye were never seen simultaneously in the same direction. The image of the squinting eye 
was suppressed over a smaller or larger area. As suppression of the image was the most 
dominating feature of this group, we labeled it the group with suppression. 


GENERAL DATA 


In total, 922 patients were examined; 8 rare cases were omitted from the 
statistics,* leaving 914 for statistical analysis. 

Table 1 gives a survey of the age groups of the children at the time the study 
was made. 

There were slightly more girls than boys, a finding which is in accordance 
with other statistics. Table 2 shows the good agreement among the various statistics, 
so that the unequal distribution of squint for boys and girls is perhaps thus not 


purely accidental. The possible cause of this phenomenon has been discussed by 
Waardenburg (1954). 


Per Cent 
2 
12 


62 


TABLE 2.—Frequency of Squint in Girls and Boys 


Girls 


Own data 
Jonkers (1958) 
Waardenburg (1954) 


Total 


It was ascertained in our material how often the right eye and how often the 
left eye was squinting. In cases of unilateral convergent squint with isometropia, 
the right eye was squinting in 207 cases (48%) and the left eye in 221 cases (52%). 
Lippmann (1934) found, in 254 isometropic cases of squint, that left eye squint 
was twice as frequent as right eye squint. He suggested that there might be a 
relationship due to the dominance of right-handedness over left-handedness. We 
could not confirm this considerable difference. Jonkers (1953) even found a higher 
relative frequency of the deviation of the right eye (504 cases). Table 3 gives a 
survey of all the main characteristics studied. 


DATE OF ONSET OF SQUINT 


General data regarding the onset of squint may be found in Table 4A and B. 
Worth (1903) stated that squint usually develops between the second and the 
fourth year of life; newer publications generally give a younger age. According to 


*Eye muscle paralysis (4 cases), retraction syndrome (1 case), strabismus with severe 
facial asymmetry (1 case), and dissociated eye movements in hydrocephalus (1 case) and in 
microcephalus (1 case). 
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Group No. 
Boys 
No. Per Cent No. Per Cent 
475 52 439 48 
377 317 46 
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Keiner (1951), 54% of all cases of squint are seen to develop in the first year of 
life; according to Nordléw (1953), 53%. Keiner’s data, in an arrangement similar 
to ours, may be found in Table 4A (894 cases). 

The difference between Keiner’s data and our own statistics is difficult to 
explain. Presumably, Keiner’s material was derived from a younger age group than 
ours, since his interest in very young squinting children is well known. If children 


Taste 3.—Survey of Frequency of all Characteristics 


Anamnesis 
Time of onset 
Degenerative features in patient or 128 
Form of squint 
857 
Refraction* 
Emmetropia and hypermetropia less than 4 D.................0000. 620 72 
Visual acuity* 
No amblyopia (acuity 5/10 OF AG 
Light amblyopia (acuity 5/10 to eee M41 17 
Severe amblyopia (acuity less than 5/90).... 199 23 
Orthoptie examination* 
Abnormal retinal 63 ll 
Other characteristics 
Hypertropia in primary direction of gaze (more than 2°).......... 86 y 
Hypertropia in lateral directions of 241 
Disturbed reaction of convergence. 231 25 


* The percentages are computed from cases in which the refraction, visual acuity, retinal correspondence, 
and time of onset were all known. 


Taste 4.—Time of Onset 


Own Data Kelner (1951) 
Time of onset 
A. General Figures 


MO, CO FF. 39% 27% 


* Above 6 years of age. 
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are brought for consultation at an earlier age, the average starting point of squint 
is found to shift to an earlier age. For Group IV (children above 6 years of age) 
the data may be found in Table 4B. That there is only a slight difference between 
A and B of Table 4 is to be explained by the fact that the younger children were 
in the minority (Table 1). While practically all the school children had been 
examined through the Municipal Medical Service, this was, unfortunately, not so 
universal with the babies and very young children. 


Tasie 5.—Relation Between Time of Onset and Frequency of Characteristics 


Time of Onset 
18th 
To 18th Mo, to 4th Yr. 

Mo., 4th Yr., or Older, 
% % % 
Abamnesis 
Birth trauma 
Precipitating disease 
Form of squint 
Temporary 
Alternating 
Refraction 
Emmetropia and hypermetropia less than 4 D 
Hypermetropia, 4 D. or more 
Visual acuity 
No amblyopia 
Light amblyopia 
Severe amblyopia 
Orthoptic examination 
Normal correspondence 
Principally suppression 
Other characteristics 
Hypertropia in lateral directions of gaze.............. 
Dissociated hypertropla 
Nystagmus 
Disturbed convergence reaction 
Torticollis 


Tasie 6.—Characteristic Features for Early- and Late-Appearing Squint 


Early Squint Late Squint 
Birth trauma Precipitating disease 
Alternating squint Periodic unlocular squint 
Emmetropia; light hypermetropia Severe hypermetropia 
Suppression Normal correspondence 
Alternating hyperphoria No vertical deviations 
Nystagmus 


Disturbed eonvergence 


Of greater importance than the absolute data is the proportional representation 
of all the various characteristics of earlier- and of later-developing cases of squint. 
These are given in Table 5. Some characteristics have been omitted. If they 
occurred in a sufficient number, they will be discussed later. For convenience, only 
the percentages are given in Table 5; the absolute numbers may be derived 
from Table 3. 


It appears that the frequency of features in the group of patients in which 
squinting was seen to develop between the ages of 1% and 4 years practically 
always falls between the frequency in early and that in late squint. Since this 
middle group has no characteristic features of its own, we were able to compile 
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a table in which the features of early strabismus are opposed to those of later- 
appearing strabismus (Table 6). This Table is in accordance with our clinical 
experience that a series of features recorded under “early squint” indeed yield a 
characteristic congenital squint syndrome. In the same way, the features of “late 
squint” yield a characteristic clinical picture. 


HEREDITY 


In considering the characteristics of early and late squint, it becomes apparent 
that they lead to two completely diverse clinical pictures: in the early group, an 


Taste 7.—Percentage in Which Familial Occurrence of Squint Is Established Anamnestically 
for the Different Characteristics and Types of Squint 


Hereditary 


Incidence, % 
Anamnesis 


Time of onset 
18th mo. to 4th yr. ........ 
4th yr. or older 
Degenerative stigmata 
Birth trauma 
Precipitating disease 
Form of squint 
Divergent 
‘Temporary 
Alternating 
Refraction 
Emmetropia and hypermetropia less than 4 D. 
Hypermetropia of 4 D. or more 


Anlsometropia 
Visual acuity 
No amblyopia 
Light amblyopia 
Severe amblyopia 
Orthoptie examination 
Normal correspondence 
Principally suppression 
Abnormal! correspondence 
Other characteristics 
Hypertropia in primary direction of gaze 
Hypertropia in latera) directions of 
Dissociated hyperphoria .......... in 
Disturbed convergence reaction 
Nystagmus 
Tortieoliis ocularis 


emmetropic baby with permanent alternating squint, nystagmus, and alternating 
hyperphoria; in the late group, a hypermetropic school child, who occasionally 
squints when looking without aid of his glasses. Except for the convergent position 
of the eyes, these two clinical pictures have so little in common that one would be 
inclined to subdivide convergent squint into at least two types, perhaps with two 
completely different etiologies. 

The data concerning heredity provided unexpected evidence. In preparing our 
case histories, we carefully inquired into the occurrence of squint in the family. 
The percentage of hereditary predisposition was calculated separately for each 
characteristic that we noted in our examinations of these cases. Quite unexpectedly, 
it was found that the percentages were almost equal for all characteristics (Table 7). 
That the high percentage of familial occurrence is indeed caused by the hereditary 
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nature of squint, and not by the high frequency of squint in general, is proved by 
Table 8. From this Table it appears that 234 of the 1828 parents, or 13%, are 
also squinters, whereas the mean frequency of squint is usually estimated at 3%. 
That all the types of squint are found to have approximately the same degree of 
hereditary predisposition strongly suggests that, at least in convergent squint, we 
are dealing with a single clinical entity. Divergent strabismus is perhaps an 
exception. Although the data are insufficient to warrant a definite conclusion, we 
are inclined to agree with Waardenburg, who states that divergent strabismus is 
the result of another hereditary constellation. 

The high frequency of hereditary predisposition in squint is well known. Worth 
gives 52%, Jonkers 41%, and Keiner 50% if squint developed in the first year of 
life, and approximately 30% when squint developed later. 


BIRTH TRAUMA 


In those cases in which the anamnesis indicated birth trauma and in those 
without such indication, the percentages of hereditary predisposition remained the 


No. of 
Squinters 


Uneles; aunts 
Siblings 
Cousins 


TasLe 9.—Relation of Birth Trauma to Each Feature 


Birth Trauma in 
Each Feature, % 


Alternating strabismus 

Hypertropia in lateral directions of gaze 
Dissociated hyperphoria 

Nystagmus 

Tortieollis ocularis 


same. One would tend, therefore, to disregard birth trauma as a cause of squint 
were it not for the fact that it more frequently appeared in conjunction with a 
particular type of squint; in cases where birth trauma was reported in the 
anamnesis there was usually an early appearance of squint (Table 5). Consequently, 
some etiological influence cannot be denied to birth trauma. Scrini (1901) 
found a higher percentage of congenital squint in children born after prolonged 
labor and of primiparae; Heinonen (1947) found birth trauma in the anamneses 
of only 10% of the squinting children, a figure well in accordance with our findings. 
He concluded: “It is not improbable that birth trauma may be the exogenous 
influence which precipitates the appearance of squint caused by hereditary pre- 
disposition.” This seems to us to be a reasonable formulation of the facts, the 
more so since squint occurring after birth trauma differs from other sorts of squint 
only in its earlier onset. This is evident from Table 9, in which for some features 
of early squint the percentage with birth trauma is stated. Table 9 shows that 
squint after birth trauma is not an independent type of squint, in which, for example, 
paretic features would develop. If one were to expect concomitant squint with 
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paretic features at all, it would have to be in this group. One sees, however, that 
“paretic features,” such as torticollis and hypertropia, are not more frequent in 
squint after birth trauma than in early squint generally. A few characteristics 
which are especially connected with birth trauma deserve special consideration. 

A. Strabismus alternans has been considered by some investigators to be a 
form of squint that is caused by a congenital paresis. Chavasse (1937), in “Worth’s 
Squint,” describes paretic alternating strabismus, mostly congenital and without 
refractional anomaly. Duke-Elder (1949) says: 


The presence of perfect alternation of early onset in the absence of a significant refraction error 
is very strong evidence of congenital paresis as the cause of squint, and if to this is added 
marked torticollis in cyclovertical deviations, the evidence becomes conclusive. 


The exceptional position claimed by Worth of strabismus alternans (“essential 
alternators”) has long been contested on clinical grounds (Sattler, 1927; Verhoeff, 
1938; Pugh, 1934) and on genetic grounds (Waardenburg, 1954). Our statistics 
also fail to give support to the view that alternating strabismus is an independent 


Tasie 10.—Choice of Fixating Eye in Alternating Convergent Strabismus 


Fixation . Per Cent 
In heterolateral fields of vision 67 
In homolateral flelds of vision 8 
Chiefly through one eye 


Tasie 11.—Dissociated Hyperphoria 


Per Cent in 
Dissociated 
Hyperpboria 
Early squint 
Divergent squint 
Nystagmus 
Torticollis 
Hypertropia in lateral directions of gaze 


form of squint, Alternating strabismus is hereditary in the same degree as other 
varieties, and the frequency of birth trauma is not higher than would be expected 
in paretic squint. This does not detract from the fact that congenital alternating 
strabismus in very young children is sometimes very difficult to differentiate from 
a binocular paresis of the external recti (“strabismus bilateralis,” Keiner). Also, 
in older children with alternating strabismus a restricted abduction is a fairly 
common finding. It is possible that this peculiarity is the result of a disuse of 
lateroversion ; the lateral movements of gaze have a limited excursion in alternating 
strabismus, since the right eye is used in the left field of vision and the left eye in 
the right field of vision (Georgariou, 1936). The opposite behavior (White, 1944) 
is rare. Data regarding the choice of the fixating eye in alternating strabismus can 
be found in Table 10. 

B. Hypertropia in lateroversion, often combined with torticollis, is another 
symptom that is frequently cited as characteristic of paresis (White and Brown, 
1938, and many others). This form of hypertropia appears not less frequently in 
hereditary squint (Table 7) and not more frequently after birth trauma (Table 9), 
so that neither in this symptom is support for a paretic origin to be found. Moreover, 
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there are clinical arguments which indicate that hypertropia in lateroversion (nearly 
always in adduction!) cannot be a paresis (Piper, 1948; Crone, 1954). 


C. Latent nystagmus has also been considered in association with birth trauma 
(Anderson, 1954). This form of nystagmus, to which practically all our cases of 
nystagmus belonged, is one of the characteristics of early-appearing squint, and as 
such is also seen after birth trauma. However, for the same reasons as those given 
for alternating strabismus and hypertropia, we shall consider birth trauma as a 
precipitating agent, rather than as a cause, in these cases. 

D. Alternating hyperphoria, here called dissociated hyperphoria on account of 
its monocular occurrence in some cases, is very closely associated with latent 
nystagmus. Cases with alternating hyperphoria show a high percentage of all the 
features that are seen in early squint. A correlation with nystagmus and hypertropia 
in the lateral directions of gaze is striking. There is usually considerable suppression. 
Alternating hyperphoria is not more rarely seen in divergent strabismus than in 
convergent strabismus. 


TABLE 12.—I ncidence of Precipitating Diseases 


Measles 

Whooping cough 

Diphtheria 

Other infectious diseases 

Vaccinations 

Eye diseases 

Bar throat 

Skull injuries 

Other diseases 


Anisometropia 
Divergent squint 
Alternating squint 
Temporary squint 


PRECIPITATING DISEASES 


Precipitating diseases were reported in 13% of our material. This is in accord- 
ance with the findings (12%) of Nordlow (1942). Measles is first on the list of 
precipitating diseases (Table 12), a finding which agrees with Hay (1922). 

There is no need to give detailed statistical data on the occurrence of the 
different characteristics which became manifest after a precipitating disease; there 
is only one characteristic feature: the absence of early squint. This is self-evident 
when one considers the age at which the precipitating diseases usually occur. Since 
the heredity percentages in this group correspond with the average heredity 
percentages, there is no reason to attribute etiological significance to precipitating 
diseases. There is no diversity of opinion on this statement in the literature (Duke- 
Elder). Javal and Worth had supposed that an infectious disease could lead to 
convergent squint, via an accommodation paresis. Onfray (1939) considered the 
possibility of the development of squint after whooping cough, via amblyopia after 
retinal hemorrhage. 
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AMBLYOPIA 

Amblyopia was found in 50% of the untreated cases of squint. This figure is 
in agreement with the percentages given by Worth (1903) and Harms (1938), who, 
using the same definition of amblyopia, reported 54% and 50%, respectively. 
There is little of importance to be said in regard to the statistical correlation with 
other features ; the following data deserve to be mentioned (Table 13). 

The conflict between the advocates of “primary amblyopia” and those of 
“secondary amblyopia” has no actual significance. The results of the treatment of 
amblyopia have demonstrated conclusively that amblyopia occurs secondarily in 
the great majority of squint cases and can have, therefore, no etiological significance. 
Naturally, the possibility remains that a limited number of cases of amblyopia are 
caused by a congenital lesion of the retina. This is even probable if, as Edgerton 
(1934) reports, 40% of newborn infants have retinal hemorrhages. In our data, 
also, the influence of treatment of amblyopia is evident (Table 14). From this Table 
it appears that at least half of the cases of amblyopia are curable, provided treatment 
is adequate. We have regarded those cases as adequately treated in which a serious 
endeavor has been made to treat amblyopia by occlusion. When it was apparent 
from the anamnesis that the fixating eye had never been occluded, or for less 
than two weeks continually, we called this treatment inadequate. For the most part, 


Taste 14.—Results of Treatment of Amblyopia 


Amblyopla 


No. 10. Per Cent 
Adequately treated squint 657° 23 


* Cases in which visual aculty was unknown have been omitted. 


there had been a lack of cooperation by the parents of the young patient; some- 
times, however, on the medical side confidence in the therapy fell short. Adequate 
treatment should not be confused with optimal treatment. There is no doubt that 
with optimal treatment of amblyopia the percentage of recoveries would have been 
much higher. 

REFRACTION 


A. Hypermetropia.— Since Donders pointed out the relationship between 
strabismus and hypermetropia, there has been a division of opinion regarding the 
actual significance of this refractional anomaly in the development of squint. It is 
generally accepted that hypermetropia cannot be the sole cause of squint; too many 
emmetropic cases of convergent strabismus are seen. Pugh (1934) reports 62% 
due to refractional anomaly; Onfray (1939) blames hypermetropia for 25%. 
Adler (1945) places 27% in the group of accommodative squint. Keiner, on the 
contrary, found a moderate hypermetropia in the majority of his patients, a finding 
which scarcely varied from refraction findings in normal children. He concluded, 
therefore; “Refraction cannot play more than a very small part in the causation of 
squint.” Nordléw (1942) also failed to find a definite etiological significance in 
hypermetropia. Chavasse (1939) gave an important statistical analysis in which 
it was shown that, while the lower degrees of hypermetropia are not more frequent 
in squinting than in normal children, the higher degrees (4-6 D.) are much more 
frequent in squint, Our own data concerning hypermetropia may be found in 
Table 15. 
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The fact that there is no significant difference in the hereditary predisposition 
of cases of squint with severe hypermetropia, emmetropia, or slight hypermetropia 
suggests that hypermetropia has no primary etiological significance in the develop- 
ment of squint. There is a pronounced shift in the percentages for early- and for 
late-appearing squint; based upon this, the conclusion is evident that severe 
hypermetropia at an advanced age (later than 114 years) can stimulate the transition 
from latent hereditary predisposition to manifest squint. We are, therefore, inclined 
to consider hypermetropia as a “trigger factor,” as we earlier concluded with 
respect to birth trauma and precipitating diseases. 


B. Myopia.—There were 56 cases of myopia in this material (Table 16). 
Keiner gives a lower percentage of myopia in convergent strabismus, i. e., 1.2% ; 
Onfray (1939), 4% ; Lagleyze (1931), 314%. The appearance of convergent squint 
is sometimes explained through the habitual convergence resulting from the 
necessity of holding objects very close to the eyes. Convergent squint is, however, 


15.—Hypermetropia 


In Emmetropla 
In Severe and Light 
Hypermetropia, 
% 


Time of onset 


Hereditary 


Tasie 16.—Incidence of Myopia 


Divergent squint 17 80 


not noticeably more frequent in myopic than in nonmyopic children. Thomson (1919) 
estimated the incidence as 5.7%; Drault-Toufesco (1922) gave 5.5%. It thus 
seems improbable that myopia should have any causative significance in the 
development of convergent squint. 


It is otherwise in divergent squint. The percentage of myopia in divergent 
squint is high (Table 16). Lagleyze found 39%. Conversely, the percentage of 
divergent strabismus in myopia is also high—3.7% according to Thomson. 
Undoubtedly, therefore, an important relationship exists between divergent 
strabismus and myopia. We shall not discuss the matter further in this paper 
because our own data on divergent strabismus are too limited. 


C. Anisometropia.—In Table 3 are listed 107 cases (12%) under anisometropia. 
Thirteen cases are included in which the difference between the two eyes was not 
caused by a difference in refraction.t In the strict meaning of the word, this 
permits of 94 cases, i.e., 10%, with anisometropia. Some authors give a very high 


+Colobomata (4 cases), macular scars (3 cases), cataract (3 cases), rare anomalies (3 
cases). 
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percentage: Lippmann reports a total of 60% with a refractional difference of 
¥% D.; Worth (1903), 4% in alternating squint and 45% in unilateral squint; 
Lagleyze, 44%, and Abraham (1949), 30%. Keiner gives a lower figure, 2.3%. 
He imputes this low percentage to the young age range of his material ; he proposes 
the hypothesis that the rise in frequency of anisometropia may be due to insufficient 
emmetropization of the squinting eye. Our percentage is also comparatively low, 
so that we cannot attach much significance to this refractional anomaly in the origin 
of squint. It is no doubt a “precipitating factor.” 


Ortuortic EXAMINATION 


A total of 562 children were subjected to orthoptic examination (Table 17). 
The percentages from this Table cannot be compared directly with similar data in 


Taste 17.—Findings in Orthoptic Examination 


Normal Abnormal 
orresp pp or p 
No. ence, % sion, % ence, % 

Time of onset 

168 30 63 7 

400 77 23 0 

Alternating hyperphoria 56 13 85 2 


Tape 18.—Retinal Correspondence in Permanent Unilateral Squint and Permanent Alternating 
Squint, Both Without Amblyopia and Beginning Between Eighteenth Month and Third Year * 


Normal Abnormal 
Correspond Supp rrespond 
ence, % sion, % ence, % 


* Number of cases, 66 and 98, respectively. 


the literature. When, for example, Travers (1936) estimated the frequency of 
abnormal correspondence at 50%, this figure was largely composed of those cases 
which we have grouped under “suppression.” 

Normal Correspondence.—Our mean percentage for the frequency of normal 
correspondence does not deviate greatly from the figures usually given. Pugh 
(1936) gave 50% ; Jonkers, 23%. Normal correspondence is often found in late- 
appearing squint, especially when this is intermittent or periodic; the percentage 
is also high in divergent strabismus. 

Suppression—In orthoptic examination, suppression is first in prominence in 
early-appearing squint and in alternating squint. The percentage in alternating 
hyperphoria (and nystagmus) is very high. We paid special attention to the 
question whether extensive suppression in alternating squint is associated with its 
early onset. This was apparently not the case (Table 18). 

As is evident from Table 18, alternating squint falls into a special place orthopti- 
cally, although not as exceptionally as is claimed by Worth. This is in accordance 
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with data from other investigators. The following percentages are given for normal 
correspondence in uniocular squint and alternating squint: 77% and 23% (Pugh, 
1934) ; 36% and 17% (Adler and Jackson, 1947). 


Abnormal Correspondence-—Abnormal correspondence, as defined by us, is 
infrequent. The data are too meager to warrant conclusions. It should be particularly 
noted that abnormal correspondence appears chiefly in small angles of squint. 
Half of the cases had an angle of 5 degrees or less. The average angle was only 
8 degrees. These data are in contradiction with the results of Travers, who con- 
sidered abnormal correspondence in squint angles of less than 10 degrees as “very 
unlikely.” It appears that abnormal retinal correspondence is not especially con- 
nected with the early appearance of squint. The anamnestic data concerning the 
time of onset are probably not always reliable in children with small angles of 
squint. The statistical evidence gives little or no indication concerning the causal 
significance of disturbances in the sensory cooperation of the eyes. There are two 
possibilities: Either the fusion failure is a consequence of the squint, or the squint 
is a consequence of the fusion failure. Severe suppression in early squint and light 
suppression in late and temporary squint tally with both possibilities. Abnormal 
correspondence is generally considered to be a secondary process, not a cause of 
squint. It seems to us that a number of favorable factors must be present for the 
development of an abnormal retinal correspondence: A small, constant angle of 
squint and a special adaptive ability of the central nervous system are probably 
more important than the length of duration of the squint. 


CONCLUSIONS 
That all types of and characteristics in convergent squint are hereditary to a 
practically equal extent is, without doubt, the most remarkable result of this 
statistical investigation. Not only do all the divisions into “hereditary convergent 
strabismus” and “acquired convergent strabismus” become unacceptable, but in 
addition, and this is even more important, it becomes extremely improbable that 
the hereditary predisposition of convergent strabismus rests upon the more or less 
hereditary predispositions of particular factors, such as hypermetropia, anisome- 
tropia, fusion failure, and anatomical anomalies. The data of our statistical 
investigation lead, rather, to the conclusion that, in all types of convergent squint, 
one hereditary, pathological mechanism is at work. All of the “eclectic theories” 
clarifying convergent squint are, consequently, refuted. In a review of the modern 
literature on squint, it becomes apparent that the majority of investigators advocate 
an eclectic theory: Bielschowsky, Onfray, Pugh, Adler, Comberg, Duke-Elder, 
Burian, and others. “It would seem that each theory is tenable provided that it is 
advanced for a particular group of squinters,” assumed Pugh (1934), and Adler 
(1945) more positively stated: “Convergent strabismus is not a single entity pro- 
duced by one aetiologic factor, but is an abnormal position of the visual axes due to 
a number of different causes.” Only a few investigators embrace an unitary concep- 
tion. Waardenburg concluded: “All the evidence points to a dominant chief gene, 
which may be supported by mainly dominant accessory genes.” He was of the opin- 
ion that this “chief gene” induced heterophoria. Piper saw the origin of convergent 
squint in the unchecked centers for convergence and accommodation, Keiner con- 
sidered a disturbance in the optomotor reflexes to be the fundamental cause of con- 
vergent squint. We shall here recapitulate the various theories available as a uni- 
versal hypothesis. 
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A. Anatomical factors are often placed in the foreground (Nordléw, 1942; 
Scobee, 1948; Waardenburg, 1954). The dynamic character of squint at a very 
young age pleads strongly against this theory: the changing angle of squint, or 
the transition of convergent squint into divergent squint during narcosis, or, 
occasionally, after correction of hypermetropia. Innervational disturbances, such 
as alternating hyperphoria and latent nystagmus, which definitely must be counted 
in the symptomatology of squint, also argue against attempts at anatomical 
explanation, Those who accept the view that convergent squint is of anatomical 
origin regard heterophoria as the first step toward squint ; manifest squint develops 
in the second instance. Clinical experience cannot corroborate this thesis: In the 
majority of cases with intermittent convergent squint, an appreciable heterophoria 
cannot be found while the eyes are straight. 

B. Refractional anomalies (hypermetropia and anisometropia) can by no means 
explain all the cases of convergent strabismus and do not, therefore, come under 
consideration as a major cause of squint. 

C. Congenital weakness of binocular vision was, for Worth, the true cause of 
squint. He tried to substantiate this theory with the success of orthoptic therapy 
and the presence of fusional weakness in nonsquinting members of the squinting 
patient’s family. Clausen and Lehman were unable to substantiate the latter, whereas 
orthoptic successes were equally, though rot better, explained by regarding the 
fusional disturbance not as primary but as secondary. Worth’s theory has, conse- 
quently, been rejected by many, although a few adherents of eclectic theories still 
mention fusion failure as one of the causes of squint (Bielschowsky, Pugh, Burian). 


It seems to us that Worth’s theory has been unjustly discredited. One can, in 
Chavasse’s witty manner, argue that disturbances in sensory relationships are 
secondary to the loss of the parallel position of the eyes, but then one does not 
do much more than convince the reader that the chicken came before the egg. Those 
who claim that Worth’s theory is unprovable will also have to admit its irrefut- 
ability, because there is no case of convergent squint without disturbance of 
binocular vision, Since there are no cases of squint that plead against primary 
fusion failure, this theory has a good chance to become the “universal theory” as 
soon as some cases are discovered which can only be explained through primary 
fusion failure. These examples do exist. Every clinician knows of cases of convergent 
strabismus which come under treatment directly after squinting has begun and in 
which the convergent position of the eyes is eliminated after correction of a light 
hypermetropia, although binocular vision does not return. A small angle of squint, 
sometimes a few degrees convergent and then, again, a few degrees divergent, 
remains, and, whatever is tried, orthoptics included, binocular vision does not 
return. When one considers how major motor obstacles can be conquered in subjects 
with strong predisposition to binocular vision, how patients with congenital 
paralysis of the nervus abducens, or even the nervus oculomotorius, often succeed 
in maintaining binocular vision through ocular torticollis, one must recognize that 
there is a tremendous individual variation in the predisposition to binocular vision. 
These facts plead strongly for Worth’s theory! 


D. The theory of primary fusion failure has one major drawback: It can be 
used to explain why the correct position of the eyes is abandoned, but not why 
a convergent position is assumed. This is the principal weakness of the theory, 
which cannot be overcome simply by attributing the convergent position to 
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accessory causes of squint, such as hypermetropia or heterophoria. There are too 
many cases in which, despite a strongly convergent position of the eyes, none 
of these accessory causes are present. A theory to explain convergent squint is, 
therefore, unacceptable if it fails to explain not only the weakness of binocular 
vision, but also the convergent position of the visual axes. In convergent squint 
there must be a basic, pathological mechanism which disturbs the cooperation of 
the eyes in both sensory and motor areas. In this respect, Keiner’s theory suffices 
best. Continuing along the lines of Roelofs and Zeeman, Keiner proposed the 
hypothesis that convergent squint is caused by disturbance of the optomotor 
reflexes. An asymmetrical development of the optomotor reflex pathways would 
have to be present in convergent squint. It is possible to go further along these 
lines and view nystagmus, alternating hyperphoria, and other forms of hypertropia 
in the same way (Crone, 1954). 

Divergent strabismus has thus far not been brought into consideration. This 
paper has no other aim than to see how much light our statistical data could throw 
on the etiology of squint. The data on divergent strabismus are insufficient for 
conclusion. There are genetic reasons for the division of divergent strabismus from 
convergent strabismus (Waardenburg); on the other hand, the occurrence of 
alternating hyperphoria and similar characteristics suggests a close relationship 
among the various forms of squint. Perhaps there is an analogical, somewhat 
modified, pathological process at the basis of divergent squint. 

Our data cannot answer this problem; this study can serve only as a contribution 
to the unitaristic explanation of convergent squint. 
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Changes in the lens of aged humans and animals are among the most conspicuous 
symptoms of the aging process in the animal body. They can be evaluated approxi- 
mately by measuring changes in the refractive index of the lens. This and two other 
factors make the lens a particularly favorable object for investigations of the cellular 
mechanism of aging. The first of these factors is the relative simplicity of the 
morphological structure of the lens, due to the lack of vessels. The second factor is 
the apparent simplicity of the chemical composition and the abundance of the protein 
in the lens fibers. Two changes in the chemical composition of the lens with 
advancing age have long been recognized and studied: (1) the continuous loss of 
water in the lens, first investigated systematically by Biirger and Schlomka * (1927) 
and by Salit,* and (2) the progressive accumulation, observed as far back as 1894 
by Morner,’ of the insoluble albuminoid protein in the individual lens fiber. 

The lens develops from ectodermal embryonic cells, from which also the epithe- 
lium of the skin originates. The water-soluble proteins of the lens fibers were shown 
to contain considerable amounts of cysteine. Since keratinization involves loss of 
solubility and formation of disulfide cross linkages in proteins of the skin epithelium, 
it seemed possible that the changes in the solubility of the proteins of the lens fibers 
during the aging process might also be due to an oxidation of the thiol groups of 
the soluble lens proteins to disulfide groups. It was found in 1950* that the 
albuminoid of the lenses of cattle and humans contains a large proportion of cystine, 
which can exceed that of cysteine, whereas no significant amounts of cystine were 
found in the soluble proteins of these lenses; it was also shown that during the 
development of cataract the albuminoid which accumulates at the expense of soluble 
proteins in some cases contains even more cystine than the normal albuminoid. 
As the amount of albuminoid which accumulates in normal, as well as in pathologic. 
conditions often exceeds the increase in total protein, it seemed probable that during 
the lifetime of an individual an oxidative process occurs which involves a continuous 
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formation of cystine from cysteine of the proteins of the lens. A detailed study, 
therefore, of the amount of cystine in lenses of animals of various ages and an 
investigation of possible variations in the susceptibility of lens proteins to oxidation 
by various oxidizing agents during aging, promised to give some insight into the 
nature of this oxidative process and the nature of factors which may influence it 
under normal conditions and in the formation of cataract. 


Data on the relation between age and the accumulation of albuminoid, found in 
the literature, were mainly obtained from beef and human lenses and seemed 
inadequate. As far as the data of Jess * on beef lenses are concerned, the control of 
age and of the uniformity of the animal material appears doubtful. In human 
lenses, on the other hand, evaluation of the data at hand appears difficult because 
of the possibility of cataractous changes which may precede the appearance of 
opacity. The present study was carried out on a colony of rats, of the Sprague- 
Dawley strain, bred at Columbia University. The animals were kept under uniform. 


environmental and nutritional conditions, and their ages ranged from 35 to 
1060 days.t 


EXPERIMENTAL STUDY 


Preparation of the Material.—The lenses were removed immediately after killing the animal, 
freed from the adhering aqueous with filter paper, weighed, and homogenized by crushing with a 
glass rod in an ice-cold weighing bottle, and extracted with a tenfold amount of distilled water. 
The insoluble protein was then centrifuged off at 15,000 rpm in a refrigerated centrifuge. The 
insoluble protein was first washed twice with distilled water, then once with a large amount of 
saline, and once with 5% TCA (trichloroacetic acid). The supernatant containing the soluble 
proteins either was precipitated with 5% TCA immediately or stored for 24 hours at —15 C. 
For analytical purposes, the TCA precipitate was either dissolved in normal NaOH at room 
temperature or suspended in 6 N HCl and hydrolyzed under reflux in a CO, atmosphere for 
eight hours at 120 C. 


2. Analytical Methods.—Nitrogen determinations were carried out by the micro-Kjeldahl 
method. Cysteine and cystine were determined by the color reaction with dextrose, H2SO,, and 
tryptophan, recently described,t and, in addition, cysteine was in some cases determined by 
a method based on the reduction of KsFe(CN)». The color reaction has hitherto been described 
only for use with H.SO, hydrolysates. As 8 N HsSO, appears to decompose cystine, the method 
had to be adapted for use in HCl hydrolysates. Hydrochloric acid in high concentrations increases 
the absorption of the blank, but this increase is eliminated by 5% sodium sulfite in the solution. 
The determination of cysteine, therefore, is carried out in such a way that 2 cc. of the strongly 
acid hydrolysate, containing between 47 and 207 of cysteine per cubic centimeter, is mixed with 
4 cc. of water and 2 cc. of a freshly prepared 20% sodium sulfite solution. Because of the high 
acidity of the hydrolysate, cystine is not reduced significantly under these conditions. Triplicate 
samples of 1.5 cc. each are then pipetted into test tubes, which are immersed in an ice-water bath 
of 0 C. Then, 4.2 cc. of a mixture of 1 part 0.01% dextrose solution and 6 parts concentrated 
H,SO, C. P. is added to each test tube, keeping the rate of flow into each test tube as uniform 
as possible. This mixture is prepared by pouring to 1 volume of the dextrose solution in a 
graduated cylinder the sixfold volume of the acid, mixing the liquids, without cooling, by pouring 
several times back and forth from one cylinder to another, leaving the mixture standing for 20 
minutes at room temperature, and cooling then in tap water. After addition of the dextrose-acid 
mixture the samples are shaken without being taken out of the ice bath, and then 0.1 cc. of a 
1.5% solution of tryptophan is added and the sample again shaken. A blank and a standard of 
cysteine containing the same amount of HCl as the hydrolysate are run simultaneously in triplicate 


+ Dr. Benjamin N. Berg, of Columbia University, made available most of the material used 
in our studies. 

t Reference 5. Dische, Z., and Zil, H.: Studies on Oxidation of Cystine in Lens Proteins 
During Cataract Formation, 19th Meeting of Association for Research in Ophthalmology, Inc., 
June 24-25, 1950, p. 104. 
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samples. After the tryptophan is added to all the samples, the tubes are transferred for a few 
minutes into tap water, and then SO, and some H.S formed in the reaction mixture are removed 
by placing the samples in an evacuated desiccator which contains KOH pellets. The desiccator is 
evacuated for about five minutes, then closed, and the samples are kept in the desiccator for four to 
five hours. The optical density of the samples is then determined against the blank at 505 and 530 
mz, The difference Dse—D.» is proportional to the concentration of cysteine. The reading at the 
two wave lengths has the purpose of eliminating variations of the optical density in the blank 
itself, which, because of the relatively strong absorption of the latter, would decrease the accuracy 
of the determinations.§ This dichromatic reading decreases the sensitivity of the reaction only by 
one-third. In 15 triplicate determinations of cysteine the maximum difference of optical density 
among any of the triplicate samples did not exceed 5%, and the deviation from the average of 
every triplicate did not exceed 4%. 

Cystine is determined by reducing one molecule of cystine in sodium sulfite in alkaline solu- 
tion to one molecule of cysteine and one molecule of cysteine thiosulfate,® which is immediately 
split to cysteine by the sulfuric acid. For the determination of cystine, therefore, 2 cc. of the 
hydrolysate is first neutralized with an equal volume of NaOH; 2 cc. of water and 2 cc. of 20% 
sodium sulfite solution are then added, and the mixture is left for half an hour at room tempera- 
ture. The determination is then carried out in exactly the same way as for cysteine. In protein 
hydrolysates, which contain cysteine as well as cystine, first cysteine is determined in acid solution, 
and in another sample the sum of cysteine and cystine is determined. For this determination a 
standard of cysteine, as well as of cystine, is used, as the color developed by cystine in this pro- 
cedure is sometimes somewhat stronger than that developed by the equivalent amount of cysteine. 
These variations may be due to the greater intensity and lability of the color produced by cysteine 
thiosulfate as compared with that from cysteine itself. The amount of cysteine obtained in the first 
determination is calculated in terms of the standard of cysteine in the second determination, and 
this value is subtracted from the value obtained for the sum of cysteine and cystine. This 
difference divided by Dae—Ds for the cystine standard (expressed in milligrams per 100 cc.), 
multiplied by 100, gives the concentration of cystine in the hydrolysate in milligrams per 100 cc. 
Cysteine and cystine added to the hydrolysates were completely recovered in these determinations. 

The determination of the sum of cysteine and cystine is not as accurate as that of cysteine, 
as the margin of error in our determinations was +6%. This is probably due to the greater 
variability of the reaction of cystine thiosulfate as compared with that of cysteine. The deter- 
mination of cysteine by the reduction method is based on its ability to reduce ferricyanide at room 
temperature at pH 6 to 7. Under these conditions tyrosine and tryptophan do not react signifi- 
cantly, even after one hour. For the determination in the hydrolysate, the latter was neutralized 
with solid NaHCO; to pH 6-7; to 1.5 cc. portions were first added 0.5 cc. of N/400 KaFe (CN)o 
and 1 cc. of phosphate buffer pH 6.5. Readings were then made with the Beckman spectrophotom- 
eter at the wave lengths 420 and 480 mz against distilled H.O. Neither ferro- nor ferricyanide 
shows any appreciable absorption at 480 mu. Reading at two wave lengths improves reproduci- 
bility of results. A standard containing neutralized HCI instead of the hydrolysate, phosphate 
buffer, and ferricyanide is read simultaneously with the unknown. From the decrease in the 
difference Dio—Dwo in the sample against that in the standard, the amount of cysteine is 
calculated. 


RESULTS 


1. SyNTHESIS OF SOLUBLE PROTEINS AND ALBUMINOID OF THE LENS DURING THE LIFE 
SPAN OF THE RAT 


As can be seen from Table 1, the lens of the rat increases in weight rapidly 
during the first year of life. The wet weight reaches 50-52 mg. per lens at the age 
of about 10 months. From then on the increase is very slow, and after one and a 


§ Because of the high blank in the dextrose-tryptophan-HeSO, reaction, and its possible 
small and uncontrollable variations from one experiment to another, it is advantageous for the 
accuracy of the determinations to use standards differing as little as possible from the values in 
the hydrolysate. In our experiments, if the experimental sample deviated more than 50% from 
the expected value, the determination was repeated with a standard, the concentration of which 
was identical with that calculated for the hydrolysate on the basis of the first determination. 
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half years of life it appears barely significant. No significant changes were found 
between the two sexes up to one year of age. The increase in wet weight is 
accompanied by a synthesis of proteins, as shown by an increase in the amount of 
soluble, as well as insoluble, proteins in the individual lens (Figure; Table 1). 
The protein increases, not only in absolute values but also percentually, during the 
first half of the life span. The content in total proteins in 5-week-old rats is about 
38%, while in the second half of the life span it varied in our experiments between 
48% and 50%. It seems that this relative loss of water, which was interpreted as 
due to a drying out of the lens, may, rather, be due, at least in the rat, to the fact 
that new protein is synthesized during the life, while the amount of water may 
remain almost constant. The soluble and insoluble proteins differ sharply as far 


TaBLe 1.—Changes in Content in Soluble and Insoluble Proteins During Aging of Rat Lenses 


Total Protein Soluble Protein Insoluble Protein 
Net % ot % of 
Super. No. of Age, Weight, Mg.per %ofWet Mg.per Total Mg.per Total 
o. Lenses Days Sex Mg./Lens Lens Weight Lens Protein Lens Protein 
1 40 BS M 20.0 75 37.5 6.7 88.0 0.9 12.0 
2 32 35 F 
3 39 35 M 
4 40 38 M 
6 40 42 M 
6 2 62 M 
7 16 70 M 
34 M 
9 20 M 
10 22 140 M 
ll 10 150 M 
12 2 300 M 
13 2% 300 M 
u“ 20 365 M 
16 16 ea. 400 M 
16 16 ea. 400 F 
17 108 F 
18 8 600 F 
19 18 600-700 F 
20 700-800 F 
21 781 F 
22 8 811-851 F 
23 12 800-920 F 
4 80-90 F 
25 6 878-045 F 
26 F 
27 F 


as their growth curve is concerned. In 35-day-old rats the insoluble protein 
represents less than one-seventh of the total protein. In the subsequent period of 
about 40 days more soluble than insoluble protein is formed in the lens, but, whereas 
the growth rate of the soluble protein declines rapidly in the following period of 
about 10 weeks, the rate of formation of insoluble protein does not change 
significantly. At 150 days of age the amount of soluble protein in the lens reaches 
more than 85% of the maximum value that is reached between 300 and 400 days. 
Later, the soluble protein begins to decline very slowly, so that at 600 days its 
lens content is about equal to that of the 150-day-old rat. Between the ages of 
150 and 600 days, therefore, the content of the soluble protein of the individual 
lens shows only slight variation. The decrease in the soluble protein continues to 
the end of the life of the rat, so that it declines after 1000 days of life to about 11 mg. 
per lens. The insoluble protein, on the other hand, continues to increase uninter- 
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ruptedly until about 900 days of life in the rat. The rate of this increase, however, 
is lower after 150 days than in the time interval between 35 and 150 days, although 
the change is much less pronounced than in the case of the soluble protein. As a 
result of these differential rates of growth, the protein synthesis between 150 and 
600 days is completely accounted for by the increase in insoluble protein. As can 
be seen from Table 1, the increase in insoluble protein also accounts for the total 
gain in wet weight. 


2. CysTEINE AND CysTINE CONTENT OF THE SOLUBLE AND INSOLUBLE PROTEINS 
AT Various AGES 


The data in Table 2 on the cysteine and cystine contents of lens proteins are 
listed not for groups of a certain specific age but for groups of animals the ages 
of which differed within certain limits. This was done to obtain in every group 
averages from a larger number of animals. The age of each individual group, 
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Changes in soluble and insoluble proteins during aging. Total protein values are indicated by 
the solid line with solid circles; soluble protein values, by the broken line with squares, and 
insoluble proteins, by the broken line and circles. 


however, was chosen in such a way that no significant differences existed between 
the animals of the lowest and those of the highest age within the group. 

In the soluble proteins, the values for cystine did not differ significantly from 
zero, the values after reduction by sodium sulfite never differing more than 10% 
from those obtained before reduction. In the insoluble proteins, on the other hand, 
the values after reduction with sodium sulfite were, without exception, between 
165% and 210% of those for cysteine alone. The ratio of cystine to cysteine, 
therefore, varied between 0.67 and 1.08. This ratio was somewhat higher beyond 
the age of 600 days than in the very young animals, below 150 days of age. The 
total amount of cystine per lens increased continuously during the whole life span, 
corresponding to the continuous increase in the insoluble protein. The cysteine 
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content of the soluble proteins shows significant and remarkable changes during 
the aging. Up to an age of about 150 days the soluble proteins of the lens contain 
on the average about 2.2% of cysteine, and there are no significant changes within 
this time interval. In the age group between 300 and 400 days the average cysteine 
content drops significantly to about 1.6%, while in the very old animals, beyond 
2 years of age, the cysteine content varied between 1.1% and 1.3%. The drop in 
the content of cysteine in one-year-old animals was demonstrated by the dextrose- 
tryptophan-H2SO, method, as well as by the reduction of ferricyanide in hydroly- 
sates, Thus, in the soluble proteins pooled from 20 lenses of 74-day-old rats, the 
reduction method yielded 2.52% cysteine, while in soluble proteins pooled from 
10 lenses of about 400-day-old rats with the same method only 1.76% cysteine was 
found, Determinations by the dextrose-tryptophan-H,SO, method yielded for the 
same preparations 2.1% and 1.6%, respectively. The somewhat higher values 
obtained with the reduction method are obviously due to the fact that the method is 
less specific than the dextrose-tryptophan method. A different picture is presented 
by the albuminoid. The sum of cysteine and cystine in this protein in young animals 


TABLE 2.—Content in Cysteine and Cystine of Soluble Proteins and Albuminoid in Rat 
Lenses of Varying Ages 


Insoluble Proteins 
A 


Totl Soluble Sum of 
Cysteine Proteins, Cysteine Ratio 
No. of and Cysteine, Cystine, and Cystine, Oystine/ 
Age, No. of Groups of Cystine, % of % of % ot Cysteine 
No. Days Lenses Animals 7/ Lens Protein Protein Protein and Cystine 


1 35-42 112 3 197 2.35 1,05 24 0.43 
(176-220) (2.2-2.6) (0.8-1.37) (2.2-2.6) (0.33-0.56) 
2 74-150 104 7 344 2.30 0.97 2.36 0.42 
(318-389) (1,90-2.69) (0.76-1.06) (2.15-2.50) (0.83-0.48) 
8 300-400 62 4 424 1.56 0.75 2.12 0.40 
(410-475) (1.29-1.74)  (0.70-0.80) (1.97-2.27) (0.85-0.45) 
4 700-1057 64 7 


454 1.26: 1.02 2.12 0.49 
(415-540) (1.10-1,96) (0.54-1.26) (1.98-2.40) (0.40-0.55) 
below 150 days of age is about the same as the cysteine content of the soluble 
proteins. But while the latter drops continuously with the age, the sum of cysteine 
and cystine in the albuminoid remains the same, at least to an age of 400 days, and 
shows only a slight significant change in very old animals. In the latter group, 
therefore, the soluble protein differs sharply from the albuminoid as far as the 
content of cysteine and cystine is concerned. 

The rapid growth of the lens in the first 150 days of life in the rat, paralleled by 
the synthesis of the soluble and insoluble protein, results in a sharp increase in the 
total cysteine and cystine in the individual lens. Thereafter, however, the sum of 
the total cysteine and cystine in the individual lens does not show significant changes. 
The decrease in cysteine in the soluble proteins appears to be approximately 
compensated by the increase in cystine present in the insoluble protein, which 
continues to increase in the lens during the whole life span. 


3. DistripuTION or CysTEINE BETWEEN @- AND AT VARIOUS AGES 


It has been known since Morner’s* investigations that a-crystallin contains 
about one-half as much sulfur as 8-crystallin, and it was shown in 1950 || that the 


|| Dische, Z., and Zil, H.: Studies on the Oxidation of Cystine in Lens Proteins During 
Cataract Formation, Association for Research in Ophthalmology, Inc., June 24-25, 1950. 
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same difference between the two crystallins prevails, as far as cysteine is concerned, 
in beef, horse, and human lenses. The possibility had, therefore, to be considered 
that the sharp decrease in the cysteine content of the aged lenses might be due to 
a shift in the ratio between a- and #-crystallin during the aging. To decide this 
question, solutions of soluble proteins from rats 35, 400, and 600 days of age were 
adjusted with acetic acid to a pH of 5.2 and the precipitate of a-crystallin centrifuged 
off, an aliquot of the supernatant removed, and the remaining centrifugate, as well 
as the supernatant, precipitated and washed repeatedly with 5% TCA. The 
precipitates were then hydrolyzed, and cysteine and nitrogen were determined in 
both preparations. The results are listed in Table 3. 

The N of the a-crystallin in the precipitate was calculated in the following way : 
The volume of the supernatant present in the centrifugate remaining after removal 
of the aliquot was calculated as the difference between the total volume of the 
homogenate and the aliquot. The N in this part of the supernatant was then 
determined from the N in the aliquot. This value, subtracted from the total N of 
the centrifugate, gave the N corresponding to the precipitated a-crystallin. The 
same operation was carried out for the determination of the cysteine in a-crystallin. 
As can be seen from Table 3, the amount of protein which was precipitated at 
pH 5.2 varied only between 13% and 16% of the total protein, and there was no 


Soluble a-Protein Soluble 8-Protein Not 
Precipitated at pH 5.2 Precipitated at pH 5.2 
Net Weight In % In % a-Cysteine, f-Cysteine, 
of 20 of Total of Total Mg. per Mg. Total 
Lenses, Mg. " Proteins In Mg. Proteins 100 Mg. Protein 


482 9.6 92. 82 0.67 
1,042 58. 2 ae 78 0.92 
1,310 78 0.42 


significant difference between the 35- and the 600-day-old rats. Although the 
precipitation of a-crystallin is not complete, owing to the presence of small amounts 
of electrolytes in lens homogenates, it seems reasonable to assume that the concen- 
tration of electrolytes, and of a-crystallin remaining in solution, will be identical 
at all ages. Since in the preparation of the homogenates the lenses were extracted 
with a tenfold amount of their wet weight, the concentration of proteins in 5-week-old 
animals was considerably lower than that in the older animals, and if the concentra- 
tion of a-crystallin in younger animals had been significantly lower, a lowering 
of the amount precipitated at pH 5.2 would have resulted; this was not the case. 
On the other hand, the differences in the content of cysteine of the soluble proteins 
between younger and older animals are so great that it would be necessary to 
assume almost complete disappearance of the f-crystallin in 600-day-old animals 
to explain the decrease in cysteine simply by the shift toward a-crystallin. 


4. Errect or OXIDATION ON SOLUBILITY oF SoLUBLE LENS PROTEINS 
To investigate the extent to which oxidation of sulfhydryl groups of lens proteins 
may be involved in the production of albuminoid, a series of experiments were 
carried out in which the ability of lens proteins to reduce K,Fe (CN) was measured 
at various ages, and at the same time it was determined whether such oxidation 
leads to loss of solubility under certain conditions, These experiments were carried 
out in the following way: One cubic centimeter of the solution of soluble lens 
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400 1.88 - 
600 1.48 
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proteins prepared by the homogenization of freshly removed rat lenses with a tenfold 
amount of distilled water aud centrifugation was mixed with 1.2 cc. of a 1M solution 
of a phosphate buffer of pH 7.4 and 1 cc. of a solution of M/400 K,Fe (CN )e¢; a 
standard prepared from | cc. of the KgFe (CN )¢ solution, 1.2 cc. of buffer, and 1 cc. 
of water was run simultaneously. The reaction mixtures were placed in a water 
bath of 38 C, and their optical densities were measured at two wave lengths, namely, 
420 and 480 my, after 30, 90, and 150 minutes. The experimental sample and 
the control sample were then treated with one-twentieth their volume of 100% TCA. 
The samples were kept for two hours at 4 C and centrifuged. The optical densities 
of the supernatants were again determined at 420 and 480 mp. The difference of the 
optical densities at the two wave lengths before deproteinization was the sum of 
the difference of the optical density of KgFe (CN )¢ and of the optical density of the 
protein solution itself. The latter was only a very small fraction of the first one 
and was determined directly in the control sample. When this value was subtracted 
from the optical density observed in the experimental sample, the optical density 
due to the KgFe (CN )¢ remaining after reduction in the experimental sample was 
obtained, The subtraction of this value from the difference of optical densities of the 
standard solution yielded the amount of potassium ferricyanide reduced by the 
protein. This determination is based on the assumption that ferricyanide itself, apart 
from the oxidative process, does not significantly affect the transparency of the 
protein solution itself. This assumption could be tested by comparing D42o—Dyso in 
the supernatant of the TCA precipitation of the experimental sample with that of 
the same sample before precipitation. This comparison shows that in cases where 
there was no change in the transparency of the solution during the experimental 
period, the difference of Ds20—D4s0 before and after precipitation did not exceed 
0.025. This difference, therefore, between the two samples could be ascribed to 
the decrease in the transparency in the protein induced by the ferricyanide by purely 
physicochemical action on the solubility of the protein. It was assumed that this 
physicochemical effect remained the same during the whole experimental period. 
In those cases, therefore, it was possible to determine the progress of the oxidation 
of the lens proteins after 30 and 90 minutes by adding the difference of D42o.—Daso 
before and after deproteinization to the readings after 30 and 90 minutes. Orienting 
experiments extended for still longer periods on lens proteins from animals in 
which there is no precipitation after oxidation showed that after 90 minutes the 
reduction of ferricyanide proceeds under a very low and constant rate, probably 
due to a very slow reduction by protein constituents other than sulfhydryl groups. 
The oxidation of the latter was always completed between 90 and 120 minutes. 

While D42o—D4go is a measure of the amount of KgFe (CN)«¢ which is still 
present in solution after reduction, the reading at 480 my itself can be used as a 
measure of the transparency of lens proteins, and any increase in its value during 
the experimental period could be regarded as due to a precipitation of an insoluble 
protein, Although it cannot be expected that the increase in the reading at 480 mp, 
due to the turbidity of the solution, would be proportional to the amount of protein 
which was precipitated, control experiments, in which the precipitated protein was 
determined after it has been centrifuged off from the solution, showed that the 
readings at 480 my increase with the amount of protein which is precipitated. 

As the reduction of ferricyanide is due to a certain extent to other groups than 
the SH groups in the proteins, the oxidation of the thiolic groups themselves was 
carried out on the TCA precipitate of the oxidized solution. The precipitate to this 
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end was washed free of KgFe (CN )¢ with 5% TCA and then hydrolyzed, as usual, 
with 6 N HCl, 10 ce. of the latter being taken for approximately 30 mg. of protein. 
At the same time, the TCA precipitate from the original nonoxidized solution of the 
soluble proteins was treated exactly in the same way as the oxidized proteins. 
Cysteine and cystine were then determined in both hydrolysates. From the decrease 
of the cysteine content of the proteins oxidized for two and a half hours the amount 
of the oxidized cysteine was calculated. 


The results of the experiments on the determination of the rate of oxidation of 
soluble proteins at different ages and on the availability for oxidation of SH groups 
are listed in Table 4. As can be seen in lenses of 5-week-old animals, about 44% 
of the cysteine is available for oxidation. In animals of one year of age or more, 
values varied between 29% and 36%. The difference, therefore, in the availability 
is only slight, and in a sense opposite that expected. No significant differences could 
be found in the speed of the oxidation of SH groups at different ages. 

An unexpected result was also obtained with respect to the effect of the oxidation 
of cysteine and the formation of -S-S- linkages on the solubility of the lens protein. 


TaBLe 4.—Ovxidation of Soluble Proteins of Lenses of Various Ages and Its Effect 
on Their Solubility 


Ks Fe (CN)e Reduced, Oxidiged tm 1607 1000 
Protein in “uM/Sample After of Sample After 

Age, Sample, - % ot Total — 
No. Days Mg. 80’ 90’ 150’ Sample Cysteine 30’ wn Wy 
1 38 13.1 1.57 1.92 29 77 215 
2 74 14.0 1.68 2.08 27 
3 35 30.6 1.36 neee 2.87 2.29 “40 83 ee 452 
4 35 2.74 2.29 44.0 oe eve 
5 140 27.8 eves eves 23 “4 85 
6 360 21.6 0.63 0.95 1.15 eee oeee 16 2 26 
7 370 27.8 1.59 1.06 39.6 os ose 
s 811-861 19.7 0.52 0.69 0.76 0.63 29.0 29 29 a1 
9 42 42 


904-1,044 20.8 0.59 0.88 0.99 0.63 36.0 40 


In all animals of less than 10 weeks of age the oxidation of cysteine by ferricyanide 
led to the formation of a turbidity which could be followed by the increase in 
readings at 480 my. This turbidity had already appeared after one hour’s incubation 
and increased strongly in the following time interval. Although the changes in 
readings at 480 my varied considerably from one group of animals to another of 
the same age, the turbidity was always much stronger in 5-week- than in 10-week-old 
animals. No increase in readings at 480 mp was observed with animals more than 20 
weeks of age. That this precipitation was due to oxidation by ferricyanide, and 
not to a direct physicochemical effect of the latter substances, was shown by adding 
an excess of cysteine to the samples after one hour’s incubation. This reduced the 
ferricyanide completely but did not stop the increase in turbidity in the following 
90 minutes. Addition of cysteine and ferrocyanide, on the other hand, to soluble 
lens proteins under the same experimental conditions did not produce any turbidity. 


COMMENT 


Our data show three distinct stages in the growth process of the lens during 
the life span of the rat. The first phase extends from birth to about the 20th week 
of age and is characterized by a very sharp increase in the weight of the lens, which 
between the 5th and the 20th week rises from about 20 to about 35 mg. This 
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increasing weight is associated with the rapid increase in soluble proteins, the 
content of which in the individual lens during this period increases from about 
6.5 to 13.0 mg., that is, about doubles. From that early age of 20 weeks, the increase 
in soluble proteins becomes very small, reaching its peak of about 14.5 mg. at the 
end of the first year and beginning to decline thereafter, so that the lens of a rat 
of 18 to 20 months contains as much soluble protein as that of a 20-week-old rat. 
The changes between these ages are less than 15% of the value at 20 weeks, and 
it seems doubtful whether a careful comparison of all physiological and pathological 
factors would not make them appear insignificant. From about 150 days of age 
up to about 20 months, the content of soluble protein in the lens can be regarded 
as almost constant. A sharp decrease appears after the end of the second year of 
the natural life span, which in our colony was about 1100 days. It may represent 
a loss of about 25% of the maximum content. 


A very different picture is presented by the insoluble lens protein, the albuminoid, 
which continues to increase from a value of below 1 mg. per lens, at 5 weeks, to 
about 15-16 mg., after 1000 days. Between 35 and 70 days of age the albuminoid 
increases on the average by about 1.8 mg. per lens. The increase, therefore, during 
the second five-week period of age is about twice as high as that in the first five-week 
period of age. The average increase between 70 and 150 days is about 350y in 10 
days, which is only about 20% to 25% below that for the period of 35 to 70 days. 
It drops then in the time interval between 150 and 400 days to about 200) and 
in the following 500 days, to an increase of about 100y per 10 days. The net protein 
synthesis, therefore, of lens proteins after the age of 150 days is almost exclusively 
due to the formation of the insoluble protein. The fact that the formation of the 
albuminoid in the second five-week period of life proceeds at a greater rate than 


in the first five-week period suggests that the albuminoid is formed at the expense 
of the soluble protein and that the rate of this process increases with the concentra- 
tion of the soluble proteins. This inference is supported by the comparison of the 
total cysteine and cystine in the albuminoid with that of the soluble proteins at 
various ages. 


The albuminoid in the mature animals contains about as much cystine as cysteine, 
while the soluble proteins do not contain any cystine in analytically significant 
amounts. That this accumulation of cystine during the lifetime is at least partially 
the result of the oxidation of cysteine originally present in the lens becomes clear 
when we calculate changes in the sum of cysteine and cystine during the life. As 
we can see from Table 2, these changes, if at all significant, are considerably smaller 
than the increases of cystine. As to the nature of the process which leads to the 
oxidation of cystine, our data provide two clues. In the young animal, up to about 
5 months, the sum of the cysteine and cystine in the albuminoid about equals the 
amount of cysteine in the soluble proteins. This could be interpreted as meaning 
that the albuminoid is produced by direct oxidation of a- and -crystallin. This 
differs from the original reports of Krause,” who found that in beef lenses of young 
animals the albuminoid contains about as much sulfur as a-crystallin, a finding 
which, in view of the decrease of a-crystallin toward the center of the lens with the 
concomitant increase in albuminoid, suggests that the albuminoid is exclusively 
formed by the precipitation of a-crystallin.{ With the advancing age of the rat, the 


7 It must be noted, however, that Krause’s data are concerned with the effect of aging of 
individual lens fibers on the composition of proteins, while in our experiments the effect of the 
age of the whole animal was examined. 
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content of cysteine and cystine in albuminoid remains almost constant, while the 
content in cysteine of the mixture of soluble proteins shows a continuous decline, 
so that in animals beyond the age of 900 days the cysteine in the soluble proteins 
is only 50% to 60% of that in the young animals. This depletion of the cysteine 
in the soluble proteins during the aging process and the relative constancy of the 
total sum of the cysteine and cystine in the individual lens during the same period 
of time suggests, therefore, that the cystine of the albuminoid is derived, at least 
partly, from the cysteine of the soluble proteins, and that the formation of albuminoid 
is due not to a direct precipitation after oxidation of the soluble proteins of the 
lens, but to more complex synthetic processes which occur simultaneously with a 
breakdown of soluble proteins. 


These breakdown products are probably then used as building material for 
the albuminoid. A further analysis of the amino acid composition of the lens proteins 
will undoubtedly contribute to a better understanding of the nature of this process. 


Although the formation of albuminoid is accompanied by the formation of -S-S- 
cross linkages, its solubility may depend on other factors. This is indicated by the 
striking difference in the behavior of soluble proteins of young animals below the 
age of 10 weeks as compared with that of older animals. In the first group the 
oxidation of all the available SH groups by ferricyanide results in the precipitation 
of protein, which in very young animals produces, after an incubation of about two 
and a half hours at 38C, a milky precipitate. When this is centrifuged off, it 
represents in a 5-week-old animal 20%-25% of the total soluble protein, The yield 
of this insoluble protein drops to about 7% at 10 weeks. No significant amounts of 
it could be obtained from lenses of animals of one year or older. This finding 
indicates a pronounced parallelism between the growth rate of lens proteins and 
the presence of a protein which is characterized by its loss of solubility on oxidation. 
The sum of cysteine and cystine, like the content of cystine alone after oxidation, 
was found not to be higher in the precipitated protein than in the proteins remaining 
in solution. However, determinations of other amino acids, now under way in our 
laboratory, have shown significant differences between the precipitated and the 
nonprecipitated soluble protein with respect to other amino acids, It seems reasonable 
to assume, on the basis of our experimental data, that this particular “growth 
protein” may be an intermediate in the synthesis of soluble proteins, and perhaps 
also an intermediate in the transformation of soluble proteins into albuminoid. The 
fact that it was not possible to obtain precipitation of soluble lens proteins of older 
animals by oxidation does not preclude the existence in older lenses of such an 
intermediate protein in much smaller amounts; this would concord with the much 
lower rate of protein synthesis in these lenses. It should be noted that our experi- 
ments were carried out on solutions of soluble proteins in which the concentration 
of the latter was less than one-thirtieth of that in the lens fibers themselves. It must 
also be considered that, as H. Zil has demonstrated in our laboratory, the availability 
of SH groups of lens proteins for oxidation depends largely on the presence of 
certain components which, in older animals, may effect the oxidation of proteins 
more extensively than in younger ones. 

The aging of the lens, according to the results of this investigation, is associated 
with the continuous net oxidation of the cysteine of lens proteins to cystine and with 
continuous precipitation of albuminoid. This phenomenon, from the biological point 
of view, can be interpreted as a continuing process of differentiation of cells of 
ectodermal origin analogous to the keratinization in epidermis. The changes in 
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the composition of the soluble proteins which manifest themselves in the continuous 
decrease of cysteine could be the result of a relative deficiency of this amino acid 
resulting from the production of albuminoid. In this process certain amino acids 
necessary for this synthesis, such as cysteine or cystine, may not be available in 
sufficient quantities from the circulation, so that the utilization of cysteine derived 
from the breakdown of soluble proteins may be necessary for the continuation of 
formation of albuminoid at a certain rate. This process of “enforced” differentiation 
in the lens has to be reconciled with the requirements for certain physicochemical 
and structural conditions compatible with the maintenance of the lens transparency. 
The chemical and physicochemical changes in the lens during the aging must, 
therefore, be controlled and integrated into the structural pattern of lens fibers. 
Our data suggest that this is achieved by a well, but delicately, balanced equilibrium, 
shifting with the age, between synthesis and breakdown of lens proteins, on the 
one hand, and between oxidative and reductive processes, on the other. It seems 
possible that in this second equilibrium the reduced glutathione and ascorbic acid 
play a major role. In this connection, the finding of Rosner and associates * appear 
of particular interest. These authors reported that the content of glutathione and 
ascorbic acid in rat lenses increases up to an age of about 150 days and later declines 
continuously in the cortex with age. The level of glutathione drops by about 20% 
to 25% between 150 and 200 days of age. The time interval of the rapid increase 
in glutathione and ascorbic acid, therefore, coincides with the period of the rapid 
synthesis of soluble proteins, and the level of these two constitutents of the 
oxidative-reduction system of the lens declines in a time when the rate of synthesis 
of soluble proteins is sharply reduced. This suggests that glutathione and ascorbic 
acid may play a role in the regulation of the protein synthesis of the lens. 


SUMMARY 

The amount of protein in the individual rat lens increases during the whole 
life span of the animal. 

The soluble lens proteins increase rapidly up to an age of 20 weeks, when more 
than 90% of the maximum amount of soluble protein, reached at about one year 
of age, is present. The soluble protein declines after the first year. 


The albuminoid increases during the whole life span of the animal at a slowly 
declining rate. 


The soluble proteins do not contain any significant amounts of cystine. The 
albuminoid, on the other hand, contains about as much cystine as cysteine. 

The sum of cysteine and cystine is nearly the same in the soluble proteins as 
in the albuminoid in animals under 20 weeks of age. Later, this sum declines 
continuously in the soluble proteins, but barely significantly in the albuminoid. 

The availability of SH groups for oxidation by ferricyanide is somewhat higher 
in very young animals than in older ones. 

Oxidation of soluble lens proteins by ferricyanide at pH 7.3 and 38 C leads, in 
animals below 20 weeks of age, to a precipitation of a cystine-containing protein, 
which differs in its chemical composition from the proteins remaining in solution. 


The possible significance of the changes in the cysteine content of soluble 
proteins during aging and the precipitability after oxidation in young animals, or 
the problem of the albuminoid formation, is discussed. 
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Surgical Results in Exobropia 


EUGENE R. FOLK, M.D. 
Chicago 


In recent years much interest has centered on the subject of intermittent 
exotropia.* This has been generally considered to be on the basis of divergence 
excess with or without a superimposed convergence insufficiency. However, there 
is still some obscurity about certain aspects of this disease. This was well demon- 
strated at the Strabismus Symposium held in New Orleans in February, 1955, 
where this proved to be one of the more controversial subjects. To obtain addi- 
tional information, a statistical survey was made of all cases of intermittent 
exotropia operated on at the University of Illinois Research and Educational 
Hospitals and the Illinois Eye and Ear Infirmary during the past six years. 

For purposes of this study, only those patients who had an intermittent exotropia 
for distance were included. Thus cases of pure convergence insufficiency were 
eliminated, Prism cover measurements were not very helpful in the diagnostic 
selection of these cases because of their variability. Some cases with exotropia 
for distance showed equal or greater exophoria for near than for distance with 
the prism cover test, similar to the findings of Schlossman and Boruchoff.’ Fifty 
cases had an intermittent exotropia for distance. The follow-up period varied 
from six months to six years, with an average of about two years. None of the 
patients had formal preoperative orthoptics. The only treatment other than surgery 
consisted of correcting visual acuity in each eye to its best level with glasses. An 
attempt was made to give the least hyperopic correction compatible with good 
vision, and the full myopic and astigmatic corrections. Only one of the patients 
had amblyopia, and this was corrected with occlusion before surgery. 


GENERAL RESULTS 


The over-all results are presented in Table 1. The term straight refers to those 
patients in whom an intermittent exotropia could not be demonstrated for distance 
or near by the cover-uncover test and in whom no deviation was noted by the 
patient or the parents. Ultimately all patients achieved a satisfactory cosmetic 
appearance, although a second procedure was necessary in six. Five of the latter 
were undercorrected and one was overcorrected. These results are similar to those 
reported by Scobee,' Urist,® and Mulberger.® 


FUNCTIONAL RESULTS 

In the group whose eyes were straight for distance and near an attempt was 
made to evaluate the functional result. Criteria for classification as a functional 
result consisted of the following: demonstration of simultaneous macular percep- 
tion and fusion with some amplitude on the major amblyoscope, and the ability 


Recorded for publication Feb. 7, 1956. 
From the Motility Clinic, Department of Ophthalmology of the Illinois Eye and Ear 
Infirmary and the University of Illinois College of Medicine. 

* References 1-9. 
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Tasie 1.—Results of Surgery in Intermittent Exotropia 


Straight 
Overcorrected 


Taste 2.—Functional Results in Cases with Straight Eyes Postoperatively 


Per Cent Per Cent 
No. of Per Cent Over- Under- 
Cases Straight corrected corrected 
40 
15 
43 
10 


TasLe 4.—Comparison of Amount of Deviation with Results 


Per Cent Per Cent 
Per Cent Over- Under- 
Deviation Straight corrected corrected 
“4 33 23 


TaBLe 5.—Comparison of Type of Surgery with Results 


Per Cent Per Cent 
No. of Per Cent Over- Under- 
Type of Surgery Cases Straight corrected corrected 


Bilateral recession lateral rect] <8 mm..... 16 bj 19 
Bilateral recession lateral recti 8 mm........ 19 18 
Bilateral recession lateral recti > 8 mm..... 2 0 

13 


to elicit diplopia both on the major amblyoscope and under room conditions when 
increasing base-out prism was placed before the right eye for distance and near. 
Over half of the cases satisfied these criteria without benefit of orthoptic training 
(Table 2), and it is possible that orthoptic training would have encouraged many 
of the others to achieve this result. Also, some of the undercorrected patients 
might have obtained straight eyes and had a functional result if orthoptics had 
been given, although this was done in only one of our cases. The depth of the 
suppression present in these patients has been emphasized by Knapp * and others. 


AGE OF TREATMENT 


An attempt was made to correlate our results with age of onset and duration 
of the deviation. However, in many cases the age of onset was unknown or 
unreliable, so that it was felt a correlation with age of treatment would be more 
satisfactory. As can be seen from Table 3, no significant correlation could be found 
in this series, the group operated on prior to 4. years of age being too small for 
significance. Only 14 cases had surgery performed within two years of the onset 
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TARLeE 3.—Comparison of Age with Results of Surgery 
Age, Yr. 
2 A or more... 
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of the deviation. This correlates well with the results reported by Cooper,* although 
they are in disagreement with the findings of Knapp.’ 


AMOUNT OF DEVIATION 


Table 4 presents a correlation between the surgical results and the prism 
cover measurements. The dividing line was arbitrarily chosen as 25 4, considering 
the measurements for distance and near. When a deviation of less than 25 A 
was noted for both distance or near, a significant percentage of cases developed over- 
correction. This emphasizes the statement of Knapp * that overcorrection is possible. 
It is likely that the undercorrections in this group represent “functional undercor- 
rections” where the sensory aspect was untreated or there had been a failure to 
uncover the total deviation, as discussed by Sugar * and Knapp.’ In the overcor- 
rected group, four patients had troublesome postoperative diplopia which persisted 
and required the incorporation of prisms into their glasses. One has recently noted 
increasing diplopia even with prisms and may require another procedure. 


TYPE OF SURGERY 


Table 5 presents a comparison of the type and amount of surgery performed 
with the results obtained. Overcorrections were noted in all groups. One patient 
with a recession of both lateral recti of as little as 5 mm. was overcorrected. | 
have subsequently seen a patient with a recession of both lateral recti of 10 mm. 
that achieved a functional result, but the follow-up period is less than six months 
and the patient was not included in this study. The results are significantly better 
in the group with lateral rectus surgery than in the group with other types of 
surgery, such as tenotomy of the lateral rectus alone or combined with resections 
of the medial rectus, resections of the medial rectus alone, or secondary procedures. 


COMMENT 


From a cosmetic point of view, the surgical results in this series and those 
previously reported ¢ justify the conclusion that the best primary treatment of 
intermittent exotropia is surgery. A large number of patients also achieved a 
functional cure from surgery alone. This would suggest that orthoptic treatment 
need not be planned before surgery but should be considered and held in readiness 
for the early postoperative phase. Our results with early surgery, in an admittedly 
small number of patients, do not justify this a routine procedure. Furthermore, if 
one considers the possibility of supplementary orthoptics, and the inability of the 
average patient to cooperate with the orthoptic technician before the age of 5 or 6 
years, it would seem that the optimum age for surgery is that age at which the 
patient in question is ready for orthoptics. 

The surgery of choice would seem to be a recession of the lateral rectus 
muscles. However, the recession of both lateral recti leads to a high incidence of 
overcorrection, and it would seem that when the deviation is between 20 and 25 4 
or less, a unilateral recession is indicated. I believe that the unilateral recession of 
7 to 8 mm. is preferable to a binocular recession of less than 5 mm., because if a 
second operation is required, one is operating on a muscle which has not been 
touched and the surgical result is therefore more predictable. During the past 
six months we have done eight such procedures, with satisfactory results, and thus 
far no second procedure seems indicated. In addition, we have had no overcor- 


+ References 1, 5, and 6. 
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rection, Time alone will tell whether this is inadequate, as Scobee * believed. When 
the deviation is greater than 25 4 for distance or near, a bilateral recession of the 
lateral recti of 7-8 mm. would seem to be indicated. 


SUMMARY 


Surgical results in 50 cases of intermittent exotropia are presented. There 
seems to be no advantage to surgery before the age of 5 or 6 years. When the 
deviation is greater than 254 for distance or near, a bilateral recession of the 
lateral recti of 7 to 8 mm. seems to be indicated, and, when less, a recession of only 
one lateral rectus may be the procedure of choice. Orthoptics does not seem to 
be required in every case following surgery, but should be held in readiness. The 
results of surgical treatment indicate that it is probably the treatment of choice in 
all cases of intermittent exotropia. 
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usion in V:tro 
of Ton Glaucomatous Eyes 


J. FRANCOIS, M.D. 


M. RABAEY, M.D. 
and 
A. NEETENS, M.D., Ghent, Belgium 


In a previous communication,’ we have reported the study, by means of perfu- 
sion, of the facility of outflow (C) in enucleated human eyes; normally this value 
equals 0.25, the resistance to the outflow (R=1/C) equaling 4. These values are 
in good agreement with those found clinically with the aid of tonography. In view 
of the fact that our experiments were performed under such conditions as to exclude 
all circulatory and nervous influences, it is clear that the outflow of the perfusion 
fluid depends solely on the anatomical condition of the scleral trabeculum. 

We have also been able to show that the facility of outflow is directly propor- 
tional to the depth of the anterior chamber: The average curve of the outflow 
resistances as a function of this depth (Fig. 1), obtained after the study of 30 
normal eyes, demonstrates this fact very well. 

In the present article, we shall present the results obtained by perfusion of 10 
enucleated pathological eyes and show that the increase of the resistance to the 
outflow depends on morphological alterations of the scleral trabeculum, which are 
clearly visible at histopathological examination, and on a more or less important 
obstruction of the normal outflow canals, revealed by means of injection of India ink. 

Comparison of the results obtained clinically by means of tonography with those 
obtained in the laboratory by means of perfusion shows that the values obtained for 
the facility of outflow are almost or completely identical. 

At last, both under normal and under pathological conditions, the influence of 
the depth of the anterior chamber on the resistance to outflow is undeniable. 


TECHNIQUE 
We have always used a pressure of 29 cm. H;O, since normal intraocular pressure amounts 
to 27 cm. HO and the capillarity of the pipettes used was 2 cm. 


The perfusion fluid was prepared as follows: Three milliliters of KH:PO, 1/15 M was mixed 
with 7 ml. of NasHPO, 1/15 M so as to obtain a phosphate buffer solution with pH equal to 
7.1. To one part of this mixture, nine parts of saline were added. 

The eyes were perfused immediately after enucleation. We worked in a moist atmosphere ; 
the eyeballs were surrounded with gauze swabs, soaked in isotonic serum. The environmental 
temperature wis about 20 C. 


Received for publication Dec. 23, 1955. 
Researcher of the Belgian National Funds for Scientific Research (Dr. Rabaey). 


From the Ophthalmological Clinic of the University of Ghent; Director, Prof. J. Frangois, 
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Resistance R 


+ 


depth ant.ch.mm. 


Figure 1 


If India ink was to be injected, one part of ink was added to two parts of perfusion fluid. 

For the purpose of increasing or decreasing the depth of the anterior chamber, we used a 
guillotine forceps, placed at the height of the equator of the eyeball. The depth was measured 
with a slit lamp and a binocular microscope, provided with a micrometric scale divided into 
tenths of a millimeter and a nonius. The values found were corrected for the errors caused by 
the corneal refraction. 


OBSERVATIONS 
I. Open-ANGLE GLAUCOMA, oR SIMPLE GLAUCOMA 


Case 1.—A woman aged 77, who had only the right eye left, died on Feb. 1, 1955, of cancer 
of the urinary bladder. The eye was enucleated 20 minutes after death and perfused, giving the 
following values: C=0.05; K-18. These values are similar to those found by clinical to- 
nography in cases of simple glaucoma. 

Both macroscopic and microscopic examination of the optic papilla of the perfused eye re- 
vealed a distinct excavation. Further, we were fortunate enough to find the records of the 
whole clinical observation of this patient, of which we give the following summary: 

On May 19, 1945, vision in both eyes was 10/10. On Feb. 12, 1947, the left eye showed 
thrombosis of the central retinal vein and the right eye a pale papilla, Gunn’s sign, and senile 
degeneration of the macula. On Nov. 14, 1947, the patient presented hemorrhagic glaucoma, 
which necessitated enucleation of the left eye. 

On Sept. 15, 1950, vision in the right eye was still 10/10, but the papilla was gray and 
showed excavation; intraocular pressure, measured with the Schigtz tonometer, was 30 mm. Hg, 
and the visual field (Goldmann test 2/4) was narrowed down concentrically to 10-12 degrees. 
All signs pointed to simple glaucoma. On March 4, 1953, vision was only 1/10 and the intra- 
ocular pressure amounted to 26 mm. Hg, measured with the Schigtz apparatus. 

On Jan. 15, 1955, the patient was admitted to the urological ward for cancer of the urinary 
bladder ; she died on Feb. 1. The right eye was enucleated 20 minutes after death. 
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Fig. 2.—Simple glaucoma. Trabeculum. The lamellae are enlarged and the interlamellar 
spaces narrowed, Very little India ink in the spaces. Obj. 4 mm., ocul. 8 X. 


The increase of the resistance to outflow revealed by the perfusion in vitro (C = 0.05; 
R = 18) was due to anatomical alterations of the scleral trabeculum. Perfused India ink reap- 
peared at the limbus only very slowly, after a considerable interval, and then only for a small 
part. Histological examination (Fig. 2) further revealed the following facts: 

(a) In the iris and ciliary body the diffusion was the same as in normal eyes. 

(b) In the scleral trabeculum, on the other hand, there was almost no India ink. 

(c) The scleral trabeculum presented also marked anatomical alterations, in particular 
stenosis of the interlamellar spaces. 

These observations furnish definite proof that in simple glaucoma it is the ana- 
tomical lesions of the scleral trabeculum that cause the obstruction to the outflow. 


Cases 2 and 3.—In each of these cases the perfusion test gave for C a value of 0.12 and for 
R a value of 8.3. These values indicate simple glaucoma. The optic papilla was not excavated, 
however. 

Addition of 20 V. R. U. of hyaluronidase (H. Chibret et fils) to the perfusion fluid in the 
second case decreased the resistance by 33% (C = 0.16 and R = 6.2). 

Histological study of these two cases showed the same changes in the scleral trabeculum as 
in Case 1, although less pronounced (Fig. 3). 


Fig. 3.—Simple glaucoma, initial stage. Lesions similar to those in Figure 2, but less 
pronounced. Obj. 8 mm., ocul, 8 X, 
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Case 4.—A woman aged 63 was seen on Aug. 31, 1947, for strong deterioration of vision in 
the left eye (vision: R. E. 0.7; L. E. 1/20). The macular region showed exudates and hemor- 
rhages. 

On Oct. 27, 1952, the patient became totally blind, with both eyeballs in absolute glaucoma. 
Corneal edema; pupils dilated and without reflex; iris vessels congested; cataract, and manifest 
hypertension (pressure 55 mm. Hg in each eye). The right eye was painful. Instillations of 
isoflurophate and piloca:;ine did not result in decrease of pressure, and on Feb. 6, 1953, we 
carried out bilateral retrociliary cyclodiathermy. The effect of this treatment on the pressure 
was not very great, as shown in the following tabulation. 


Intraocular Pressure, MM. 
Right Eye Left Eye 

5/2/53 55 65 
10/2/53 43 26 
12/2/53 30 30 
18/2/53 75 41 
23/2/53 65 42 
25/3/53 65 


4 
A 5 A 
“depth mm. 


Fig. 4.—Figures representing the resistance values for various depths of the anterior cham- 
ber; they increase proportionally to the decrease of the depth. 
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In view of the fact that the right eye was very painful and that the pain did not abate after 
a retrobulbar injection of alcohol, given on Feb. 18, the eye was enucleated on March 26, 1953. 
Histopathological examination revealed total annular goniosynechia. 


On April 4, 1955, we saw, on the left, a gray and excavated papilla without further distinct 
lesions of the fundus; there was, however, a beginning cortical cataract. Intraocular pressure 
was 30 mm. Hg. Tonography gave the following values: C = 0.08; R=12. The depth of the 
anterior chamber was rather small (about 1 mm.). 


The patient went into uremic coma, during which the pressure fell 16 mm. Hg; she died on 
June 22, of aplastic anemia, The left eye was enucleated 15 minutes later. 


Perfusion gave quite normal values (Fig. 4); the resistance to outflow was the same as in 
normal eyes for the various depths of the anterior chamber. It was interesting to note that for a 
depth of 1.2 mm. R= 10.5, a value which comes near to that obtained in clinical tonography 
for a more or less identical depth, viz. 12. 


*P = the depth of the anterior chamber after subtraction of the thickness of the cornea 
(0.8 mm.). 


Histopathological examination (Fig. 5) showed that the anterior chamber was deep, the iris 
having been displaced backward. There was a hardly visible beginning of Knies’ adhesion, not 
extending beyond the posterior part of the trabeculum. The latter presented a completely nor- 
mal aspect, the interstices being wide open. India ink was found in the trabeculum, the canal 
of Schlemm, and the intrascleral plexus. 


III, Open-AnGLE GLaucomA, TREATED SURGICALLY (IRIDENCLEISIS) 


Case 5.—A man aged 54, in whom bilateral iridencleisis had been carried out, presented him- 
self for examination on Sept. 19, 1955, because his left eye was red and painful. He showed all 
the signs of chronic uveitis, with complicated cataract and marked hypotension (tension 0). 
The eye was completely devoid of vision (even light perception). For fear of sympathetic 
ophthalmia, we decided on enucleation. 


Perfusion in Vitro.—The fluid passed through with remarkable facility, resistance to the flow 
being only 0.47 for an anterior chamber depth of 3.9 mm. The curve of the resistances in con- 
nection with different values of the depth was quite flat (Fig. 4), and it was only at the moment 
when the iris adhered to the cornea that resistance increased a little, without, however, exceed- 
ing normal values (R = 4.7). 


These findings made it clear that the role of the trabeculum was insignificant and that there 
existed another pathway of outflow. Although clinical examination showed no filtrating cicatrix, 
India ink injected into the anterior chamber appeared abundantly in the region of the iris in- 
clusion. 


Histopathological Examination.—The iridocorneal angle was open on both sides. The tra- 
beculum presented few alterations. Although the trabecular fibers were enlarged, permeability 
for India ink was still good. In the ciliary body, the diffusion of the ink was particularly 
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Fig. 5.—Closed- wor glaucoma. The iris is displaced backward. The normal trabeculum 
shows wide openings. India ink in Schlemm’s canal and : the trabeculum. Goniosynechia in 
the posterior part of the trabeculum. Obj. 16 mm., ocul. 


Fig. 6.—Iridencleisis, general view. Many large newly formed vessels in the cornea. Obj. 1; 
ocul. 8 X, 


; 


Fig. 7—The same plate as the preceding one, but more enlarged. Obj. 16 mm., ocul. 8 x. 
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Fig. 8—The same plate as the preceding one, but more enlarged. India ink in the newly 
formed vessels. Obj. 8 mm., ocul. 8 . 


strong. There was occlusion of the pupil together with complete seclusion. The suprachoroidal 
spaces were filled with exudates, The iris and the adjoining fibrous tissues were markedly 
infiltrated with lymphocytes and plasmocytes. 

The iridencleisis region was examined in serial sections. The walls of the corneal incision 
were clearly visible, with remnants of the iris and loose connective tissue between them. It was 
remarkable that very little India ink was found here. Near the iris inclusion, however, there 
appeared several rather large new-formed vessels, traversing the cornea and carrying massive 
quantities of ink (Figs. 6, 7, and 8). In this region there were also dilated episcleral vessels. 
for the greater part filled with ink. 


IV. Speconpary GLAUCOMA 


Case 6 (Rubeosis of the Iris)—A man aged 87 had sustained a contusion of the left eye 1§ 
years previously. One year later the vision in this eye began to decrease progressively and 
finally disappeared altogether. This patient was seen for the first time on April 1, 1955; the left 
eye had been very painful for six days. The right eye was normal in every respect. Tonography 
gave values for C of 0.23 and for FR of 4.3; intraocular pressure, measured with the Schi¢gtz 
tonometer, amounted to 15 mm. Hg. 


The left eye presented marked ciliary injection, corneal edema, atrophy of the iris with 
rubeosis, almost complete pupil seclusion with mydriasis and areflexia, an anterior chamber 
with a depth of 1.7 mm., total cataract, and a tension of 40 mm. Hg (Schigtz). Tonography 
C =0,08; R=12. 


On April 2 we carried out 12 diathermic perforations in front of the insertion of the ex- 
ternal rectus muscle. The next day the eye was more congested and the intraocular pressure 
had risen to 60 mm. Hg. On April 4 the pressure fell to 40 mm. again, and on April 6, to 30 
mm. At that moment, there was no more edema, but a small hyphema was noted. Subsequently, 
the pressure rose again and on April 12 it was 48 mm. Hg. Twelve more diathermic perfora- 
tions were performed, in front of the insertion of the internal rectus muscle. On April 14 the 
pressure was 23 mm.; on April 15, it was 16 mm., and on April 21, it was 8 mm. Hg. The an- 
terior chamber had become deeper by then. Tonography, carried out on April 20, gave C = 0.15. 
R = 6.6. 


In the course of the following days, we observed precipitates on Descemet’s membrane and 
slight hypopyon, so that we decided to enucleate the eye. Perfusion of this eye, which had an 
anterior chamber 3.8 mm. deep, gave C = 0.19 and R=5.1, values which are in rather good 
agreement with the values obtained at the second tonography, performed at a moment when the 
anterior chamber was deep (C = 0.15, R = 6.6). Subsequently, we have modified the depth of 
the anterior chamber so as to obtain the same depth as existed at the moment of our first to- 
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nography (1.9 mm.). Under these conditions, perfusion gave the following values: C = 0.07 
and R = 14.5, which are close to the tonographie values—-C = 0.08, R= 12 (Fig. 4). 


These various observations permit the following conclusions : 


1, Even in pathological cases, clinical tonography and experimental perfusion 
give comparable results. 


2. The facility of outflow depends in part on the depth of the anterior chamber. 


3. Clinically, the result of the tonography depends also in part on the depth of 
the anterior chamber. 


4. Decrease of the inflow of aqueous by means of cyclodiathermy increases the 
depth of the anterior chamber. 


Fig. 9.—Rubeosis of the trabeculum. Instead of Schlemm’s canal, there is a blood-filled vein. 
Around the new-formed vessels are fibroblastic proliferation and edema. The trabeculum eye 
toward the anterior chamber, and the interlamellar spaces are narrowed. Obj. 4 mm., ocul. 8 X. 


As regards histological examination after perfusion with India ink, very little 
ink is found either in the ciliary body and the iris or in the scleral trabeculum: In 
the great majority of the plates the ink collects almost exclusively in the anterior 
chamber and penetrates only to a very slight extent into the trabeculum itself. 

The canal of Schlemm as such is not found again, but in its place a vein filled 
with blood. Even in the trabeculum, there are here and there vessels consisting 
solely of one endothelial well (rubeosis). Around such vessels there is fibroblastic 
proliferation with edema ; this reaction of the tissue to the rubeosis has forced back 
the trabeculum toward the anterior chamber and caused, by compression, the nar- 
rowing of its openings. These are the alterations which explain the increased 
resistance to outflow (Fig. 9). 

Case 7 (Hypertensive Uveitis) —A man aged 69 was first seen on April 29, 1955, because 
the left eye, which had always been blind, had grown red during the last three years. In the 


course of the preceding three weeks the right eye had undergone a decrease of visual acuity, 
and the patient suffered from supraorbital pains on the right. 
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Clinical Examination.—Right Eye: Slight ciliary injection. Discrete corneal edema. Precipi- 
tates on Descemet’s membrane. Tyndall test negative. Anterior chamber rather shallow. A few 
dilated vessels in the region of the iris. 

Pupil in miosis after pilocarpine. Fundus normal. Vision, 0.6 (with spherical lens of + 1.50 
D.). Nasal narrowing of the visual field with enlargement of the blind spot in the nasal field 
as seen by Goldmann’s 1/4 test. Intraocular pressure, measured with the Schigtz tonometer 
after pilocarpine, 50 mm. Hg. Tonography: C =0.10; R= 10. Gonioscopy: Narrow, but open, 
angle, without pigmentation, exudates, or synechiae. 

Left Eye: Ciliary injection. Corneal edema. Anterior chamber absent, due to adhesion of 
the iris to the cornea. Atrophy of the iris with hypervascularization. Seclusion of the pupil. 
Complicated cataract. Vision nil. Intraocular pressure after pilocarpine, 45 mm. Hg (Schi¢gtz). 
Tonography: C = 0.04; RK = 25. 

In spite of pilocarpine and acetazoleamide (Diamox), the tension remained fluctuating during 
the subsequent days between 35 and 55 mm. Hg in both eyes. The right eye showed increase 
of the precipitates in Descemet’s membrane and the appearance of posterior synechiae. It was 
therefore decided to carry out (May 16) an iridencleisis on the right eye and an enucleation 
of the left eye. 


Fig. 10.—Hypertensive uveitis. The iris adheres to the posterior surface of the cornea. The 
trabeculum, infiltrated with lymphocytes and plasmocytes, is normal. Obj. 16 mm., ocul. 8 X. 


Perfusion in Vitro of Left Eye-—Eighteen minutes was needed for an outflow of 10 cu. mm. 
of fluid; consequently, C = 0.028 and R= 36. These values, again, are comparable to those 
obtained with clinical tonography (C = 0.04; R=25). India ink injected into the anterior 
chamber failed almost completely to appear at the limbus. 

Histopathological Examination.—This revealed that the increased resistance to outflow had 
certainly been caused by obstruction of the normal pathways of outflow. There was found 
adhesion between the iris and the posterior face of the cornea (Fig. 10). Therefore, the tra- 
beculum became inaccessible; it contained a few lymphocytes and a few plasmocytes, but was 
otherwise normal. There was ink in the anterior chamber and also coagulated albumin. At the 
iris and the ciliary body we saw infiltration with lymphocytes, especially with plasmocytes, and 
on their posterior surface, a serofibrinous deposit. 

Case 8 (Hypertensive Uveitis)—A woman aged 26 was first seen on May 25, 1955. Vision 
in her right eye had never been satisfactory; after she had given birth to a baby two years 
previously, vision in the right eye had completely disappeared and that in the left eye had con- 
siderably decreased. 

Clinical Examination.—Right Eye: Slight microphthalmia (corneal diameter 10 mm.). Cili- 
ary injection. Ocular pains, corneal edema. Anterior chamber very shallow. Pupil reflexes 
absent. Iris atrophic and highly vascularized. Posterior synechiae with some organized exudates 
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P Fe 11.—Hypertensive uveitis. Anterior synechia. Atrophy of the iris. Obj. 16 mm., ocul. 


and some vessels in the pupillary area. Opacities in the lens, particularly anteriorly. Fundus 
unexplorable. Concomitant internal strabismus. Vision nil. Pressure 19 mm. Hg. 

Left Eye: Slight microphthalmia (corneal diameter 10 mm.) Anterior chamber rather shal- 
low. Pupillary reflexes absent. Posterior synechiae. Highly pronounced opacities of the crystal- 
line lens. Fundus unexplorable. Vision reduced to light perception. Pressure 10 mm. Hg. 

The right eye was enucleated on May 26. On the left eye, we carried out a preparatory iri- 
dectomy on June 15, and extracapsular extraction of the cataract on July 7, after which a com- 
pletely organized vitreous could be observed. 

Perfusion in Vitro of the Right Eye-—Twenty-three minutes was necessary for 10 cu. mm. of 
fluid to flow out; C = 0.02 and R = 46. 

Histopathological Examination—The peripheral part of the iris was largely atrophied, very 
thin, and for the greater part adherent to the trabeculum and to the cornea (Fig. 11). Further, 
there were anterior synechiae of the middle part of the iris (Fig. 12). Ink was found in the 
anterior chamber, but toward the periphery it did not pass beyond the zone of anterior synechiae. 
The trabeculum contained no ink. On the side of the canal of Schlemm, it was rich in cells; 
on the side of the anterior chamber, it contained a few pigment cells, deriving from the chro- 


Fig. 12.—Hypertensive uveitis. Total trabecular goniosynechia, No ink in the trabeculum, 
which on the side of Schlemm’s canal is rich in cells and on the side of the anterior chamber 
shows a few pigment cells. Obj. 8 mm., ocul. 8 X. 
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Fig. 13.—Pseudoglioma. The trabeculum has been replaced by cellular tissue, which here 
and there shows a particle of India ink. Schlemm’s canal is filled with the same cellular tissue. 
The anterior chamber contains much India ink. Obj. 16 mm., ocul. 8 X. 


matophores of the iris. At the limbus, the vessels were strongly dilated but did not contain the 
slightest trace of ink. 


Case 9 (Pseudoglioma).—A boy aged 6 years was brought on May 26, 1955, for internal 
strabismus of the left eye of two months’ standing and a yellow pupillary reflection in the same 
eye of 15 days’ standing. The right eye was completely normal both functionally (V = 12/10) 
and anatomically. 

Clinical Examination._-Left Eye: Slight concomitant internal strabismus. No ciliary injec- 
tion. The beginning of a band-shaped opacity of the cornea. A few very small precipitates on 


Descemet’s membrane. Tyndall test positive. Photomotor reflex of the pupil positive. Iris and 
lens normal. The vitreous was completely organized and opaque, with exudates in the retro- 
lenticular space. Farther back, at a certain distance from the lens, there was a membrane. 
stretched in the frontal plane, that was thick, opaque, and vascularized. Between this membrane 
and the lens were vitreous formations attached to the posterior pole of the lens. Transscleral 
diaphanoscopy positive. Intraocular pressure 24-25 mm. Hg. This eye was lost from a func- 
tional point of view, and we recommended enucleation as a precautionary measure. 


Fig. 14.—Same plate as the preceding one, but more enlarged. There is no trace of normal 
trabecular structure. Obj. 4 mm., ocul. 8 X. 
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Perfusion in Vitro of Left Eye-—The depth of the anterior chamber was 4.2 mm. Initially, 
the time needed for 10 cu. mm. of fluid to pass through was relatively short (1' 35’); then it 
started to lengthen: 1’ 50”, 2'5”, 2'25”, 5'25”, and became very long. Finally, the meniscus 
stopped in the pipette, indicating complete block, and this was confirmed by the fact that the 
India ink did not come out at all. Consequently, C = + 0and R = o. 

Histopathological Examination.—This revealed a pathological trabeculum (Figs. 13 and 14). 
It was replaced by a dense cellular tissue, in which there were found only very few, quite small 
particles of ink, and which therefore appeared impermeable. The canal of Schlemm was also 
filled with this cellular tissue. The anterior chamber was very deep and filled with ink. The 
iridocorneal angle was wide open. The root of the iris was quite thin. Considerable diffusion 
of ink was observed in the iris, which was practically uninfiltrated. The suprachoroidal spaces 
were enlarged because of exudates. A fibrous mass, containing particles of detached retina, 
began at the ora serrata and covered the posterior surface of the lens and Zinn’s zonula. Both 
the fibrous tissue and the choroid showed moderate infiltration with lymphocytes and plasmo- 
cytes. 

Case 10 (glioma).—A boy aged 7 months was brought on Aug. 31, 1955, because since the 
age of one month a yellowish reflex in the pupil of the left eye had been observable. The right 
eye was completely normal. 

Left Eye.—Ciliary injection. Edema of the cornea, of which the diameter (13 mm.) was 
greater than that in the right eye. Behind the crystalline lens, there was a yellowish, uneven, 
and finely vascularized mass. Transscleral diaphanoscopy positive. Intraocular pressure: 46.5 


mm. Hg. The eye was enucleated on Sept. 22, and the diagnosis of glioma of the retina was 
made. 


Perfusion in Vitro.—The intraocular tumor made it impossible for the depth of the anterior 
chamber to exceed 2.4 mm. However, for the values below this level, the figures obtained were 


largely equal to those obtained for the normal eye (Fig. 4), although the resistance became 
fairly high when the depth was reduced to 0.3 mm. 


Histopathological Examination.—The anterior chamber was very narrow, due to the fact that 
the eyeball had been fixed after opening the chamber (Fig. 15); the tumor mass had thereby 
pushed the iris forward, so that to a certain extent the aspect was the same as that in cases 
with very narrow anterior chamber. The iris did not adhere to the trabeculum. The latter 


Fig. 15.—Retinal glioma. Shallow anterior chamber. Trabecular spaces practically non- 
existent. Obj. 16 mm., ocul. 8 X, 
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showed a normal structure, although the trabeculae were somewhat pressed together. The canal 
of Schlemm appeared narrowed. Ink was found in the trabeculum, Schlemm’s canal, and the 
intrascleral plexus. The ciliary body was flattened, and the ciliary processes had been displaced 
forward. The posterior surfaces of the ciliary body and of the crystalline lens were partly 
covered by the detached retina. 


COM MENT 


1. Perfusion in vitro of an eye affected with simple glaucoma (Case 1) reveals 
very high resistance to outflow (R — 18). Histopathological examination reveals 
that the obstacle to the outflow is formed by anatomical lesions of the scleral 
trabeculum : narrowing of the interlamellary spaces, and almost complete absence of 
India ink in the trabeculum. 

In two other cases of simple glaucoma (Cases 2 and 3) we find also an increased 
resistance (8.3) and trabecular lesions similar to, although less pronounced than, 
those in Case 1, 

2. In vitro perfusion of an eye affected with closed-angle glaucoma (Case 4) 
demonstrates that the resistance is normal (3.3) when the depth of the anterior 
chamber (P) is sufficient (2.6 mm.) and that it begins to increase, just as in the 
normal eye, as this depth diminishes ; it becomes very high (22) when the anterior 
chamber nearly disappears (depth 0.5 mm.). For the rest, histopathological study 
shows the trabeculum to be normal. 

It should be noted that the values obtained by clinical tonography (R = 12 for 
P — 1,2 mm.) are in perfect agreement with those obtained by in vitro perfusion 
(R — 13 for P —1mm.). 

3. In vitro perfusion of an eye operated on for glaucoma (iridencleisis, Case 5) 
shows that the resistance is extremely small, even when the anterior chamber is 
nonexistent. Histological examination reveals that drainage does not take place 
through a filtrating cicatrix, but occurs through new-formed vessels in the region of 
the iris inclusion. 

4. In cases of secondary glaucoma, in vitro perfusion of an eye affected with 
rubeosis of the iris (Case 6) shows that resistance is already rather high (5.1) 
when the anterior chamber is deep (3.8 mm.) and that it increases rapidly with 
decreasing depth. The obstacle to the outflow is localized in the trabeculum, as is 
proved at histopathological examination: The trabeculum is invaded by vessels 
which are surrounded by a fibroblastic reactive tissue, and its spaces have shrunk ; 
Schlemm’s canal has been replaced by a vein. 

In this case, too, there is good agreement between the values obtained with 
clinical tonography (RK = 6.6 with a high P value; R — 12 for P = 1.7 mm.) and 
with in vitro perfusion (R — 6.6 for P = 3.5 mm.; R = 14.5 for P — 1.9 mm.). 

5. In a case of hypertensive uveitis (Case 7) clinical tonography shows a very 
great resistance (25), and perfusion in vitro shows also a very high resistance (36). 
Histopathological examination reveals complete adhesion of the iris to the scleral 
trabeculum, which for the rest is completely normal: Everything points to the con- 
clusion that this annular and trabecular goniosynechia constitutes the obstacle to the 
outflow. 

In another case of hypertensive uveitis (Case 8) in vitro perfusion shows a very 
high resistance (46), explained by the same histopathological findings as in the 
previous case. 

6. Ina case of pseudoglioma (Case 9) perfusion shows resistance to be infinitely 
great, due to complete imperviousness of the trabeculum. Histopathological exam- 
ination, indeed, shows that it has been replaced by dense cellular tissue. 
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Fig. 16.—Iridocorneal angle of a normal eye fixed with a very deep anterior chamber. Obj. 
1, ocul. 8 X, 


7. Ina case of glioma (Case 10) with a shallow anterior chamber, the iris-lens 
diaphragm has been pushed forward by the tumor mass and resistance is increased, 
although not higher than is normally found with an anterior chamber of that depth. 
Histological examination shows an intact trabeculum, of which the spaces are only 
narrowed to the extent normally found with a narrow anterior chamber. 

For purposes of comparison, we insert two illustrations showing the aspect of a 
normal trabeculum with a very deep anterior chamber (Figs, 16 and 17); The 
trabecular lamellae are spread fanwise ; the interlamellar spaces are wide ; Schlemm’s 
canal is also wide open. It is easily understandable that under these conditions the 
trabeculum offers very little resistance to outflow. 

On the basis of this in vitro study of pathological eyes, we may conclude that 
the aqueous humor outflow can be hindered by three sorts of obstacles : 


1. Irreversible alterations of the trabeculum itself, such as are seen in simple 
glaucoma (narrowing of the intertrabecular spaces with thickening of the lamellae), 


Fig. 17.—Same plate as the preceding but more enlarged; interlamellar spaces of the trabecu- 
lum wide open. Obj. 16 mm., ocul. 8 X. 
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in iris rubeosis (invasion by vessels, surrounded by fibroblastic reaction and nar- 
rowing of the interlamellar spaces), or in pseudoglioma (dense cellular tissue ). 

2. Impaired accessibility of the trabeculum due to formation of total annular 
and trabecular goniosynechia, as in Cases 8 and 9 (hypertensive uveitis). 

3. Reversible alterations of the trabeculum due to decrease of the depth of the 
anterior chamber, causing narrowing of the interlamellar spaces, as seen in Cases 4 
(congestive glaucoma) and 10 (glioma of the retina). 

The last-mentioned facts confirm our finding in normal eyes, viz., that progres- 
sive decrease of the depth of the anterior chamber causes a proportional increase 
of the resistance to outflow. This phenomenon is completely reversible; we could 
obtain it repeatedly as often as we wished in 30 normal human eyes, and did so in 
determining the average curve, shown in Figure 1. 

It appears that there exists, at the level of the iridocorneal angle, a self- 
regulating mechanism, which has the task of keeping the depth of the anterior 
chamber constant. Changes of this depth are impaired as much as possible by 
changing the resistance of the pathways of outflow. This mechanism operates inde- 
pendently of pressure differences, as was found during experiments in which we 
are now engaged. 

The pressure of the perfusion fluid seems to have very little influence on the 
outflow. It is only with very high pressures that changes, which show important 
differences from one case to another, may be found. 


SUMMARY 


The ocular hypertension in 10 cases of simple glaucoma, closed-angle glaucoma, 
and secondary glaucoma, which the authors have studied by in vitro perfusion and 


histopathological examination, is ascribed to an obstacle of the aqueous humor 
outflow in the region of the iridocorneal angle. 

When the outflow of aqueous humor is hindered, the obstacle is always in or 
near the trabeculum. This fact is demonstrated by in vitro perfusion, injection of 
India ink, and histopathological examination. When the resistance is normal, the 
trabeculum is also normal. 


The importance of the anatomical condition of the trabeculum is demonstrated 
by the agreement between the resistance values determined by clinical tonography 
and those by in vitro perfusion, both in glaucomatous and in normal eyes. More- 
over, when perfusion of an enucleated eye is done, all circulatory and nervous influ- 
ences are ruled out, and the only factor able to influence the pathways of outflow is 
the anatomical condition of the trabeculum. 

The influence of the depth of the anterior chamber on the resistance to outflow 
is again shown both in vivo and in vitro; the deeper the anterior chamber, the 
greater the facility of outflow, and the narrower the chamber, the greater the resis- 
tance, findings which are probably explained by narrowing of the intertrabecular 
spaces, and even of Schlemm’s canal, when the anterior chamber becomes narrower, 
and widening of these pathways when the chamber becomes deeper. 

Avenue Pasteur, 2. 
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Metastatic endophthalmitis was observed as a complication in 2 out of 68 
patients with meningococcic meningitis during the period from 1952 to 1955, The 
rarity of its occurrence and the successful outcome of these cases stimulated 
this report. 

A review of the literature revealed that the complication of metastatic endophthal- 
mitis occurred in approximately 5% of the cases in epidemics of meningitis before 
the era of specific serum and antibacterial therapy.* Prior to this era the end-results 
of endophthalmitis were vitreous abscess, the formation of a cyclitic membrane, 
retinal detachment, and the eventual loss of the eye in many cases. Since the advent 


of specific antibacterial therapy, endophthalmitis, as well as meningococcic menin- 
gitis, has been markedly reduced. Successful therapy of this complication using 
local penicillin by ionophoresis and systemic sulfonamide was reported by Dunning- 
ton and Krause.t The present report concerns the treatment of two cases of 
meningococcic endophthalmitis with massive systemic penicillin, probenecid 
(Benemid), and other ancillary therapy. 


REPORT OF CASES 


Case 1.—This 2-year-old white girl was admitted to the Camden Municipal Hospital on 
April 20, 1952, because of vomiting, fever, and nuchal rigidity. She was apparently well until the 
day prior to admission, when she developed malaise and anorexia. On the day of admission she 
was lethargic, vomited, and had a stiff neck. On admission her temperature was 103.6 F, pulse 
140, respiration 30, and blood pressure 90/0. She was pale, stuporous, and acutely ill. Physical 
examination showed a few petechiae scattered over her body and nuchal rigidity. 

Ophthalmologic examination by Dr. F. H. Adler revealed absence of the pupillary light 
reaction in either eye, The anterior chamber of the right eye was partially filled with hypopyon; 
the iris was muddy in appearance and bound down. Exudate filled the pupillary space. No view of 
the fundus could be obtained. Finger tension was soft. The left eye showed no hypopyon, but the 
pupillary space was filled with exudate. Many dense vitreous exudates could be seen, but no 
fundus details were visible. 
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Examination of the blood showed 3.7 gm. of hemoglobin, 2,980,000 red blood cells, and 
4100 white blood cells, with 15% segmented granulocytes, 13% band granulocytes, 2% juvenile 
granulocytes, 2% myeloblasts, 2% myelocytes, 13% monocytes, and 53% lymphocytes. The CSF 
had 6250 white cells per cubic millimeter, with 91% granulocytes, and 100 mg. of protein and less 
than 10 mg. of sugar, per 100 cc. Culture of the cerebrospinal fluid grew Neisseria intracellularis. 
Nasopharyngeal and throat cultures yielded no significant pathogens. Urinalysis was within 
normal limits. The old tuberculin test was negative in 1: 1000 dilution. A Mazzini test for 
syphilis was negative. 


Therapy was begun with aqueous penicillin 1,000,000 units intramuscularly every two hours, 
probenecid 100 mg. by mouth every six hours, atropine 1%, 1 drop in each eye three times 
daily, and phenylephrine (Neo-Synephrine) 10%, 1 drop in each eye daily. She was put on 
oxygen inhalation and given whole blood and other fluids intravenously. She showed progressive 
improvement, and after four days of intensive penicillin therapy this drug and the probenecid 
were discontinued, At this time sulfisoxazole U. S. P. (Gantrisin) 0.5 gm. was given by mouth. 
On the fifth day, when it was felt the infection had been controlled, she was given cortisone 25 
mg. every eight hours by mouth, the phenylephrine was discontinued, and the atropine was 
reduced to 1 drop in each eye daily. After 7 days the cortisone was reduced, and after 10 days 
this drug was discontinued. On the 14th hospital day, sulfisoxazole was discontinued. At the time 
of discharge, on the 21st hospital day, examination of the eyes showed widely dilated pupils. The 
exudate had disappeared from the anterior chambers, and, although there were still vitreous 
opacities, a good view of normal fundus detail was obtained. Subsequent follow-up showed normal 


vision and external and ophthalmoscopic examination three years after discharge from the 
hospital. 


Case 2.—This 16-month-old Negro boy was admitted to the Camden Municipal Hospital on 
Feb. 7, 1955, because of opisthotonos. During the week preceding admission he had had a slight 
cough, rhinorrhea, increasing anorexia, and irritability. On the day prior to admission the right 
eye was first noticed to be red. He was taken to a physician and given penicillin intramuscularly. 
The past medical history and family history were noncontributory. 


Physical examination on admission revealed a temperature of 102 F (rectal), pulse 130, 
respiration 44, and weight 21 lb. (9525 gm.). He was a well-developed, well-nourished boy, 
appearing acutely ill and with marked nuchal rigidity. His skin showed no petechiae; his 
anterjor fontanelle was almost closed. There was a profuse purosanguineous nasal discharge. The 
pharynx was moderately injected. There were coarse rhonchi throughout the chest. The heart 
was normal ; the liver was palpable 4 cm. below the right costal margin in the midclavicular line. 
The deep tendon reflexes were hyperactive. There were positive Kernig and Brudzinski signs. 

Ophthalmologic examination (T. R. H.) showed a normal left eye. There was moderate 
ciliary and conjunctival injection of the right eye. The anterior chamber was filled with a purulent 
fibrinous exudate, which obscured iris details and filled the pupillary space. No corneal ulcera- 
tion could be demonstrated with fluorescein. 

Examination of the blood showed hemoglobin 8.0 gm. per 100 cc., white cell count 13,800, with 
5% band granulocytes, 42% segmented granulocytes, 52% lymphocytes, and 1% basophiles. The 
CSF had 4225 white cells per cubic millimeter, 86% granulocytes, 100 mg. of protein per 100 cc., 
and less than 10 mg. of sugar per 100 cc. The smear of the spinal fluid revealed Gram-negative 
intracellular diplococci, but cultures revealed no growth. Urinalysis was within normal limits. 
Blood cultures showed no growth. Nasopharyngeal and throat cultures grew no pathogens. A 
Mazzini test for syphilis was negative. 

He was given aqueous penicillin 1,000,000 units every two hours, a preparation containing 
equal parts of streptomycin sulfate and dihydrostreptomycin sulfate (Distrycin) 100 mg. every 
two hours, and probenecid 125 mg. every six hours. Atropine sulfate ointment 1% was put in 
the right eye twice daily and chloramphenicol (Chloromycetin) eye drops in the right eye every 
hour for 48 hours, then chloramphenicol ophthalmic ointment four times daily. He was given 
blood transfusions and other supportive measures. On the third hospital day sulfisoxazole was 
given by mouth, 0.25 gm. every four hours, and the Distrycin was stopped. He showed general 
progressive improvement. After four days the aqueous penicillin and probenecid were discon- 
tinued, and he was given procaine penicillin G 150,000 units daily. The penicillin blood level one 
hour after administration of 1,000,000 units intramuscularly was 67 units per cubic centimeter. On 
the fifth hospital day cortisone eye drops, 5 mg. per cubic centimeter, were given, 2 drops every 
two hours. The eye continued to improve, and on the eighth hospital day intramuscular penicillin 
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METASTATIC ENDOPHTHALMITIS 


and chloramphenicol ophthalmic ointment were discontinued. On the 16th hospital day cortisone 
eye drops were reduced to 2 drops every six hours. The oral sulfisoxizole was alternated with 
tetracycline (Achromycin) hydrochloride (125 mg. every six hours) throughout the 58-day 
hospitalization period to aid in treating the slowly regressing endophthalmitis. The cortisone eye 
drops were discontinued after a total of 30 days. He was discharged on the 58th hospital day. At 
the time of discharge examination of the eyes showed the left eye to be normal and the right 
eye remarkably improved. There was a slight, very pale ciliary injection. The anterior chamber 
was clear and seemed normal grossly except for a small opacity on the anterior lens surface 
centrally. The media was hazy on the right, and no fundus details could be made out, due to the 
vitreous haze. Follow-up, nine months after discharge, gives completely normal ocular findings. 


COMMENT 


It is noteworthy that in these two infants with meningococcic meningitis the 
presenting clinical sign was that of ocular inflammation. This sign has not been 
noted in cases previously reported, although its occurrence has been reported as 
early as the 2d day of the disease and as late as the 12th day. The medical 
management reported here is simple and effective. Both cases received massive 
penicillin as the major facet of the therapy, both for the meningococcic meningitis 
and for the ocular inflammation. To increase the blood level and thereby favor 
passage of penicillin into the eye, probenecid was added to block kidney tubular 
excretion of penicillin. The penicillin level attained within the eye following this 
dosage has not been measured, but we have data on blood and spinal fluid levels 
from a number of patients. Blood levels have been observed to be between 50 and 
200 units per cubic centimeter on the doses used in these two patients, and the 
spinal fluid levels fluctuated at about 10% of the blood level. Since the eye normally 
has a rich blood supply, we would expect the penicillin level therein to be at least 
as high as in the spinal fluid. In both cases the massive systemic therapy was stopped 


after the fourth day on which sulfisoxazole was instituted. Ancillary therapy 
with atropine eye drops was used in both cases. In Case 1 phenylephrine eye drops 
and oral cortisone were also used. In Case 2, cortisone eye drops and chloramphenicol 
were used. We feel that the use of cortisone delays fibrosis and permits the inflam- 
matory exudate and fibrin to be absorbed before it becomes organized into scar tissue. 


SUMMARY 


Two cases of endophthalmitis are reported which occurred in association with 
meningococcic meningitis. This complication can occur as the initial manifestation 
of this disease. Although the ocular findings appear serious at the outset, and have 
proved to be of serious prognostic import in the past, recovery was complete in both 
instances reported here. These good results plus the sound rationale for the therapy 
employed suggest that it should be promptly instituted in every case of meningococcic 
infection with endophthalmitis. 
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Causing 
Synechia and Glaucoma 


Surgical Therapy 


NORMAN S. JAFFE, M.D. 
AND 


DAVID S. LIGHT, M.D. 
Miami, Fia. 

Undoubtedly, delayed re-formation of the anterior chamber or secondary loss 
of the anterior chamber following cataract extraction is in most instances only 
a mild complication. For example, Bellows and associates’ reported recently, in 
an excellent paper, that of 31 eyes exhibiting delayed re-formation of the anterior 
chamber, the chamber re-formed spontaneously in 27. Of 27 eyes showing a formed 
chamber following surgery with secondary loss of the chamber 4 to 15 days later, 
there was spontaneous re-formation in all but 20. In the delayed re-formation 
group, the four cases not cured spontaneously were successfully managed by repair 
of iris prolapse, in one case; by saline injection into the anterior chamber, in one 
case, and by air injection and posterior sclerotomy, in two cases. In the group 
with secondary loss of chamber, the two cases not cured spontaneously were suc- 
cessfully managed by air injection and posterior sclerotomy, in one case, and 
repair of iris prolapse, in the other. In no instance of the 58 postoperative flat 
anterior chambers was it impossible to achieve a formed anterior chamber. In the 
Bellows series, there were eight cases of aphakic glaucoma, six being associated 
with one or more of the following complications: hyphema, unintentional rupture 
of the capsule, iris prolapse, vitreous loss, and vitreous hemorrhage. This entire 
series covered 58 cases of postoperative flat anterior chamber in 500 successive 
cataract extractions performed at Cook County Hospital in Chicago. 


With this paper in mind, it was felt that a case at first uncured by the therapy 
advocated in the paper, but cured by a different technique 53 days after cataract 
extraction and 39 days after loss of the anterior chamber, was worth reporting 


REPORT OF A CASE 


A 65-year-old white man presented himself in the office on Dec. 20, 1954. He stated that 
while visiting relatives in Brooklyn, about six and a half weeks previously, he suddenly ex- 
perienced pain in his right eye. The consulting ophthalmologist made a diagnosis of glaucoma 
secondary to intumescent cataract of the right eye. He was admitted to the Brooklyn Eye and 
Ear Hospital, and on Nov. 8 a basal iridectomy and intracapsular cataract extraction were per- 
formed on the right eye. There were no complications. The anterior chamber became flat on 
Nov. 22. The patient was placed on acetazoleamide (Diamox), 250 mg. every six hours. This 
controlled the ocular tensign, but the patient complained of excessive dryness, and the aceta- 
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SURGERY IN FLAT ANTERIOR CHAMBER 


zoleamide was discontinued. He was placed on isoflurophate (Floropry!l) 0.1% (one drop in 
the right eye twice daily), and this kept the tension close to normal. The patient was anxious 
to return to Miami. Having been referred for follow-up therapy, he presented himself at the 
office on Dec. 20, on the 42d day after operation. 

Examination at this time revealed that vision in the left eye (intact eye) was correctible to 
20/20 and Jaeger type 1 with a —0.50 sph— —1.00 cyl, ax 90. A +2.00 D. add was given for 
reading. There was an early incipient cataract in this eye. 

The right eye was aphakic, and there was a surgical coloboma of the iris. The globe was 
only mildly injected, and there was only mild pain. The pupil measured 7.5 mm. in its horizontal 
meridian. The iris throughout its entire extent was adherent to the cornea, The hyaloid was 
intact and in contact with the cornea, There was no anterior chamber. There was a mild 
epithelial bedewing of the cornea. With the slit lamp, it was obvious that the iris was not in 
mere contact with the cornea, but there was a total anterior synechia. A hazy view of the 
fundus was obtained, and no gross retinopathy was seen. The ocular tension was 55 mm. 
Schigtz in the right eye and 21 mm. in the left eye. Vision in the right eye was correctible to 
20/70. Three days later the tension was 58 mm. Schigtz in the right eye and there was still no 
anterior chamber. In spite of the previous symptoms with acetazoleamide, the patient was given 
500 mg. initially and 250 mg. every six hours. He was admitted to Mount Sinai Hospital of 
Greater Miami on Dec. 26. The next day (49 days after operation and 35 days after loss of the 
chamber) the patient was brought to the operating room. With the patient under preoperative 
sedation and analgesia, the tension measured 36 mm. Schigtz. Transconjunctival cyclodiathermy 
was performed, using the Hurwitz electrode. Four penetrations were made in each quadrant 
(approximately 50 ma., for 10 seconds each). An air injection into the anterior chamber was 
then attempted. A 27-gauge needle was inserted into the anterior chamber from the temporal 
limbus. As soon as the needle perforated the cornea, the iris was pushed slightly posteriorly, but 
the anterior synechia remained intact. Tiny bubbles of air entered the anterior chamber periph- 
erally, but they were sharply limited by the iris adhesion. It was impossible to establish a large 
bubble, and the adhesion could not be broken, A posterior sclerotomy was performed 7.5 mm. 
from the limbus in the 2 o'clock meridian. A moderate amount of vitreous was permitted to 
escape. 

The next day, the tension was 46 mm. Schigtz, some of the tiny bubbles were still present 
in the angle of the anterior chamber, and the iris was still totally adherent to the cornea. 

Since it was obvious that we were not dealing with the usual type (if there is a usual type) 
of delayed restoration of the anterior chamber, it was decided that actual mechanical separation 
of the iris from the cornea would be necessary. Accordingly, on Dec, 31 (53 days after operation 
and 39 days after loss of the anterior chamber) the following surgical procedure was performed : 
Under adequate preoperative medication, akinesia, and muscle-cone block, a small conjunctival 
incision was made in the 8 o'clock meridian 5 mm. from the limbus. A cyclodialysis groove was 
prepared in the sclera at this point, using a #15 blade. Just before the incision reached the choroid, 
a 000000 chromic absorbable surgical suture was placed through both lips of the wound. The 
incision was completed to the choroid, and a cyclodialysis spatula (15 mm. length) separated 
the sclera and the choroid and entered the anterior chamber. The iris was teased from the 
cornea with some difficulty. After the first separation the task was easier. The spatula was 
swept between the iris and the cornea in both directions. The entire circumference could not be 
reached. The iris was freed everywhere except for an area extending from the nasal margin 
of the iris coloboma to 3 o’clock. Thus, about 70% of the iris was freed. The chamber began to 
form almost immediately. A large bubble of air was placed in the anterior chamber, using a 
cyclodialysis cannula. The suture in the lips of the scleral wound was tied. A binocular dressing 
was applied. Acetazoleamide was continued. 

The next day the chamber was well formed everywhere except in the region of the persistent 
iris adhesion. The patient was discharged three days later. On Jan. 6, 1955 (59 days after 
cataract extraction), the tension was 10 mm. Schigtz. There was an iritis present, with a 3+ 
aqueous beam. There were active cells. The patient was given solution of hydrocortisone 2.5%, 
one drop in the right eye every hour. One week later the ocular tension was 20 mm. Schigtz, 
and vision was correctible to 20/40. The aqueous beam was much diminished, On Jan. 27 the 
aqueous was optically inactive. The tension was 12 mm. and the vision correctible to 20/25. 
On Sept. 14 (almost 10 months after the corrective surgery), the eye was white; the anterior 
chamber was well formed; the ocular tension was 12 mm. Schigtz, and the vision was correctible 
to 20/25, with a normal visual field. There were deposits of iris pigment on the posterior surface 
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of the cornea at the sites of previous adhesion of the iris. The area of iris which was adherent 
to the cornea, and could not be separated at surgery, remained unchanged. The vision in the left 


eye (intact eye) was 20/50. The lens was becoming more opaque. Tension at this time was 
19 mm. Schi¢tz. 


COMMENT 


This patient had an uneventful combined intracapsular lens extraction necessi- 
tated by glaucoma, due to lens intumescence. The chamber, which was well formed 
immediately after operation, was lost two weeks later. Glaucoma ensued. The iris 
became totally adherent to the cornea (actual adhesion, not mere contact). 
Ordinarily, total adhesion does not occur even in cases of prolonged flat anterior 
chamber. It is possible that the glaucoma had much to do with the encouragement 
of adhesion. It is also possible that the original elevation of intraocular tension 
associated with the intumescence may have damaged the iris, making adhesion 
more likely. Yet one does not see this type of adhesion associated with the flat 
chamber following filtering operation, even when the tension is not relieved. 

Treatment of this rare condition is apparently not difficult, as evidenced by 
this case. The usual therapy of air injection associated with posterior sclerotomy 
for flat anterior chamber can be expected to be successful in the routine case of 
postoperative flat anterior chamber. In the instance of flat anterior chamber which 
leads to complete anterior synechia it may not be successful. Mechanical separation 
is encouraged, especially via a suprachoroidal approach, as illustrated in the present 
case. As soon as a small portion of iris is separated from the cornea, the pressure 
gradient between the anterior and the posterior chamber is relieved and the 
remainder of the iris separates easily. 


SUMMARY 


A case of secondary loss of anterior chamber following uneventful cataract 


extraction is presented. The major complications of the flat anterior chamber were 
glaucoma and total adhesion of the iris to the cornea. A surgical cure was effected 
53 days postoperatively and 39 days after loss of the chamber. The technique 
consisted of making a suprachoroidal approach to the anterior chamber, as in 
cyclodialysis, and mechanically separating the iris from the cornea with a cyclo- 
dialysis spatula. A bubble of air was placed in the anterior chamber. The chamber 
formed immediately; the glaucoma was relieved, and 20/25 corrected vision 
was achieved. 
1431 N. E. Bayshore Dr. 
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esotropia with Bilateral Depression 
in 


MARTIN J. URIST, M.D. 
South Haven, Mich. 


Alexander Duane’s outstanding contribution to the understanding of motor 
anomalies has been his demonstration that the relationship between the amounts 
of deviation for distance and for near is of diagnostic importance. Observing that 
the variations in this relationship took a definite pattern, he formulated a method of 
classification that has withstood the test of time. He placed cases of esotropia that 
were greater for distance than for near into a heterogeneous group, which he called 
“divergence insufficiency.” A great many patients within this group also had verti- 
cal deviations. The importance of the vertical deviations were recognized by Duane 
when he stated ': 

Uncomplicated idiopathic divergence insufficiency is a comparatively rare condition and 
moreover some of the cases that would seem to fall in this category are probably secondary 
to some disorder of the vertical muscles (elevators or depressors). 


When the attempt was made to classify cases of esotropia in the group “diver- 
gence insufficiency” on the basis of Duane’s method, it soon became apparent that 
most cases were difficult to evaluate. This was because the prism cover measure- 
ments were either the same for distance and for near or varied only a few diopters 
either way. However, the vertical deviations that Duane stressed were subject to 
classification in that bilateral depression in adduction was seen very frequently. The 
cover measurements were characteristic; that is, a left hypertropia when present 
was usually greatest in levodepression and a right hypertropia when present was 
usually greatest in dextrodepression. The straight-up and straight-down positions 
of gaze were diagnostic in that the esotropia was greater on supraversion than on 
infraversion in nearly all patients. It was possible, then, to take many cases with 
the above findings out of the group of idiopathic divergence insufficiency and 
classify them under the syndrome esotropia with bilateral depression in adduction. 


PRESENT STUDY 

This paper is a study of the diagnostic findings in 124 cases of esotropia with 
bilateral depression in adduction that I have been following at the Illinois Eye and 
Ear Infirmary of the University of Illinois College of Medicine. 

When the prism cover measurements were studied in the 97 patients in which 
they had been recorded, I found that in only 36 cases were the measurements 
greater for distance than for near. In 16 cases they were the same, and in 45 they 
were greater for near than for distance. These findings required further study and 
clarification, since the deviation was presumed to be usually greater for distance 
than for near in the majority of the cases in this group. 
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When the 45 cases with the greater deviation for near were broken down, it was 
found that in 25 cases a difference of 5A or less was present, the average difference 
being 3.54. This certainly would be too small a difference to be conclusive, since 
prism cover measurements are known to be so variable at times. Fourteen cases 
had a difference of 10A or less, and in only six cases was there a significant differ- 
ence of more than 10A. All of these cases had routine prism cover measurements, 
no attention having been given to the type of squint present at the time of 
examination. 


On analysis of the method of routine examinations by the orthoptist in the clinic, 
it was found that the distance measurements were always taken first, followed by 
the near. This would tend to make the measurement for near greater, since the 
eyes had been dissociated by the previous distance examination. When the near 
measurements were taken first in some of the same patients at another examination, 
it was found that the distance measurements were increased. It would not take 
much of an increase in the distance measurements to make them greater than those 
for near. 


Many patients would have greater measurements for near at one time and for 
distance at another. A large convergence factor in nervous children increased the 


Tasie 1.—Analysis of the Vertical Deviations Found with Prism Cover Measurements in the 
Nine Cardinal Positions of Gaze in Sixty-Five Cases 


Unilateral 
Bilateral Right Left 
Characteristic 


Vertical deviations greatest in diagnostic positions; i. e., right hyper- 
rote greatest down and right, left hypertropia greatest down and 
left 


Noneharacteristic 
Vertical deviations not greatest in diagnostic positions of gaze 32% 


68% 


near cover measurements. In other cases vertical deviations made the horizontal 
measurements less accurate. It can be seen that the possible variations in routine 
cover measurements are many, and the examiner who does not have some idea 
of what to look for may be just as inaccurate as one who did not know what to 
expect in doing a glaucoma field. Since classification of a case may depend a good 
deal on the difference in the amount of deviation between two positions of gaze, such 
as distance and near or up and down, it is suggested that a rapid survey of the 
comparative positions be made. This is done as follows: 


The patient fixes on a light at 20 ft. The fixating eye is covered, and the amount 
of movement that the nonfixating eye makes to fix is noted. This is quickly com- 
pared with the same movement when the patient fixes a light at 33 cm. The greater 
movement many times can be easily determined. Then the position of the smaller 
movement is measured with the prism cover test, followed by the measuring of the 
position of greater movement. This method seems to bring out the greater deviation 
more easily. 


(n study of the position of the eyes in lateral versions, it was found that bilateral 
depression in adduction was easily seen in 90 cases. In 20 cases it could not be 
seen, the eyes appearing level on lateral gaze. Depression of the right eye in adduc- 
tion was present alone in five cases and of the left eye in one case. Atypical devia- 
tions were found in six cases. The typical deviations were present, then, in about 
78% of cases, and atypical or no deviations were seen in 22%. 
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In 65 cases which were measured with the routine prism cover test in all posi- 
tions of gaze, it was found (Table 1) that 68% showed the characteristic measure- 
ments; i. e., the right hypertropia was greatest down and to the right, the left 
hypertropia was greatest down and to the left. 


In 32% the measurements were not characteristic. However, I have been very 
careful to tabulate the findings exactly as recorded, and, even though the hypertropia 
measurements in the diagnostic positions were smaller by as little as 14 than those 
in some other position, the case was tabulated as noncharacteristic. | feel sure that 
if more attention had been paid to the diagnostic positions by the examiner who 
measured the patient the percentage of typical findings would have been even 
greater. 


The change in the amount of deviation on supraversion as compared with infra- 
version was most illuminating (Table 2). With the Hirschberg test, in all but one 
case the esotropia was greater on looking up than down—about 99%. With the 


Tas_e 2.—Comparison of the Findings with Hirschberg Test and Prism Cover Measurements 
in Supraversion and in Infraversion 


Hirschberg Prism Cover 
Test Measurements 

More esotropia up than down 49 

Same esotropia up and down 

Esotropia up, straight down 

Esotropia up, exotropia down 


Total cases 


Tasie 3.—Relation of Amount of Squint in Straight-Up and Straight-Down Positions to 
Amount of Deviation in Primary Position in Ninety-Five Cases Without Operation 


16 Degrees Degrees 
of Esotropia of Esotropia 
Straight or Less or More 


More esotropia up than down 14% 12% 4% 
E£sotropia up, straight down 44% 27% 29% 
Esotropia up, exotropia down 66% 17% 17% 


prism cover measurements 76% had the greater deviation looking up. This high 
percentage of greater deviation in supraversion with both tests makes the examina- 
tion of the difference in the amount of esotropia in the vertical versions the most 
diagnostic of all findings. In view of this fact, it was felt that the amount of devi- 
ation on supra- and infraversion might bear some relationship to the amount of 
esotropia in the central fields of gaze. Table 3 shows rather clearly the importance 
of these findings. 

When a patient had an esotropia looking up and an exotropia looking down, he 
had a 66% chance of having straight eyes in the central field of gaze (Table 3). 
When he had an esotropia looking up with straight eyes looking down, his chance of 
having straight eyes in the central field was 44%. When he had an esotropia in both 
positions, greater on looking up, the chance of having straight eyes in the central 
position of gaze dropped to 14%. 

The following explanation is offered for these interesting findings. It has been 
demonstrated * that there is a definite cocontraction of the medial and lateral rectus 


* References 2 and 3. 
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muscles to hold the eyes straight in primary position, and also in supraversion and 
in infraversion. Any change in the function of one group of muscles would have 
an effect on the other group if the eyes are to be held straight. Evidence has been 
presented * that the lateral rectus muscles have their greatest effect on the distance 
and upward positions of gaze, while the medial rectus muscles have their greatest 
effect on the near and downward positions of gaze. If this is true, many of the cases 
in this group should have an involvement of the lateral rectus muscles, since the 
deviation was greatest for distance and upward gaze. With this idea in mind, 
I went over these cases again. I found that in 30 cases there was a note to the effect 
that a definite limitation in abduction was present. This indicated a weakness of the 
lateral rectus muscles. 

Now the greatest proportion of straight eyes in the primary position was found 
in the cases having an exotropia or straight eyes on infraversion. This could mean 
that an apparent inhibition of the medial rectus muscles in cocontraction with weak 
lateral rectus muscles was taking place in order to keep the eyes straight, although 
first a primary weakness of the medial rectus muscles had to be ruled out to explain 
the exotropia. 

Some of the cases with an exotropia on looking down were followed for 8 years, 
and a few cases had a history of the condition for 15 years; yet in none of the cases 


Tasie 4.—Frequency of Dissociated Phenomena 


Alternating infraduetion . 
Alternating supraduction 
Wheel rotation 

Occlusion nystagmus 
Mongoloid palpebral fissures 


did an exotropia develop in the central field. The convergence near point findings 
for the entire group showed 88 cases with a near point of 50 mm. or less and 
6 cases with a near point of greater than 50 mm. These findings would indicate that 
a primary weakness of the medial recti was not present, since cases that have this 
usually develop a poor convergence near point and an exotropia in the primary 
position. 

Many dissociated phenomena were seen in this group. Of these, an interesting 
finding was the rather large number of cases of alternating infraduction; that is, 
with the delayed cover test each eye was down under cover and came up to fix when 
the cover was changed to the other eye. Wheel rotation (alternating excycloduc- 
tion) and occlusion nystagmus were not uncommon. Noteworthy was the observa- 
tion that the palpebral fissures in many cases appeared Mongoloid in that the lateral 
canthi were higher than the medial canthi (Table 4). 

The most interesting, and perhaps most significant, findings were uncovered 
when a study was made of the accommodative component in these cases. The whole 
group showed a definite increase of hyperopia as compared with the normal cases. 
The refraction findings were consistent with those Brown® found in esotropes 
(Table 5). 

Since these cases had an abnormal hyperopic component, a study of the effect 
of the correction of the refractive error by the wearing of glasses on the amount 
of deviation was made. This was done by tabulating the findings of routine exam- 
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inations with the prism cover test that had been made on patients with and without 
glasses for distance and near (Table 6). It was found that 74 cases had these 
findings recorded. In 51 of the 74 cases glasses corrected a greater amount of the 
distance deviation than of the near deviation. In 15 cases they corrected more of 
the near deviation, and in & cases the correction was the same for distance and near. 

The cases were then broken down to study the effect of glasses in relation to 
the type of squint present, whether greater for distance or for near. It can be seen 


Taste 5.—Refraction Findings in Two Series of 


Esotropia 


Strabismic Eyes Strabismie Eyes Nonstrabismie Eyes 


(Brown *) (Brown 


Refrac- No. of Refrae- 
tion, D. Eyes tion, D. 

280 6 

8.07 17 

8.12 Ww 

3.35 

3.79 


of Glasses on the Deviation 


TaBLe 6.—Effect 


Position of Gaze Where Deviation Was Greatest 
Position of Gaze Where Glasses Had Their -—— 
Greatest Effect on the Amount of Squint Distance Near Same Total Cases 
19 61 
16 


1 
1 
7 


Total cases 


that the greater number of cases had the greater squint for distance and also 
obtained the greater effect for distance. 

Now, in this series of 74 cases, there were 29 (Table 7) with an intermittent 
esotropia which was controlled by the wearing of glasses. In this group 15 cases 
had Grade III fusion (Table 8). In these cases it was interesting to determine 
in what position of gaze, distance or near, glasses had the greatest effect. It was 
found that with routine cover measurements the deviation was greater for distance 
than for near in 16 cases, or about 55%. Now, when the effect of glasses was 
determined, it was found that glasses corrected more of the deviation for distance 
than for near in 25 cases, or 86%. From these findings in Tables 6 and 7 it can 


513 


( st) 
No. of Re frae- No. of 

Year Eyes tion, D. Eyes 
2 2.31 91 
Dice 4 4.65 123 
32 3.47 121 
26 4.83 159 
20 3.4 111 3.86 1,82 
“4 3.55 405 3.92 446 204 
3.33 372 20 527 2.14 
10 2.16 307 8.4 400 0.21 
2.16 307 3.18 0.28 
8 8.74 238 449 585 0.06 
10 1.67 328 2.64 605 0.65 
4 2.12 320 1.78 0,88 
2 4.25 278 1.19 —1.638 
4 1.37 269 1,12 405 — 1.68 
2 3.12 125 1” 478 —1.27 
2 0.2% 2.15 —148 
0 bees 79 1,82 877 —1.82 
2 0.) 57 1.54 B54 
0 1.34 344 —131 | 
2 0.0 16 180 624 —0.57 
0 12 1,02 286, —1,47 
DB. 2 1.00 19 263 —1,29 

Di 
Ne 
= 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


be stated that functionally most cases had a greater accommodative component for 
distance than for near. 

Certain other findings differentiate these cases from typical accommodative 
esotropias. In this type of esotropia the age of onset was very early (Table 9), 
most cases being present at birth and a large number developing before one year 
of age. When this is compared with the typical accommodative cases, in which the 
onset is greatest between 2 and 4 years of age, we can see that the etiology is 
most likely different. Many of these cases with the onset at birth were controlled 
with the wearing of glasses. This has been a perplexing finding. Folk and Whelchel ° 
presented 77 cases of esotropia with onset below the age of 6 months. From this 
group, 14% of cases were completely corrected with glasses. The authors were 
surprised at this finding and could not understand how accommodation could be 


Tas_e 7.—Findings in Twenty-Nine Cases of Intermittent Esotropia 


Position of Gaze Where Deviation Is Greatest 


Position of Greatest Effect of Glasses Distance Near Same Total 


TasLe 8.—Fusion Status in the Twenty-Nine Cases of Intermitt 


Grade Fusion No. of Cases 


TasLe 9.—Distribution of Cases Based on Age at Onset of Squint 


Age at Onset No. of Cases 


a factor at this early age. No explanation was offered for this finding. It seems 
to me that possibly these cases had an accommodative disturbance for distance 
vision and could be explained on that basis. The meridional ciliary muscle has to 
do with distance accommodation.t Curiously enough, this muscle develops much 
earlier phylogenetically, and ontogenetically one month earlier, than the circular 
muscle. From this we can postulate, having these congenital squinters in mind, 
that perhaps distance accommodation functions much earlier and therefore can 
have an earlier involvement. 

These cases are also different in that amblyopia is not found so frequently. 
Costenbader and associates * found in 316 cases of convergent squint of all types 
that 41% were amblyopic, while Folk and Whelchel*® found about 60% to be 
monocular and amblyopic. In this group of 124 cases, only 21, or about 17%, 
were amblyopic with good results of occlusion (Table 10). 


+ References 7 and 9. 
514 


as 
: 
19 7 3 29 
en? esotropia 
15 
7 
N 
Birth 5A 
8 mo. 16 
1 to 2 17 
2to4 12 
nas Over 4 6 


ESOTROPIA WITH BILATERAL DEPRESSION IN ADDUCTION 


Tas_e 10.—Final Vision in Twenty-One Cases of Amblyopia 


SUMMARY 


The syndrome of esotropia with bilateral depression in adduction has been 
studied in 124 cases. In most cases the cover measurements for distance were 
greater than, or the same as, those for near, although in many cases measurements 
were greater for near. The typical vertical deviations were depression in adduction 
with a left hypertropia greatest in levodepression and a right hypertropia greatest 
in dextrodepression. The esotropia was greater looking up than down, and the 
convergence near point was excellent. 


All cases had an esotropia on looking up, with the eyes in most cases either 
straight looking down or divergent looking down. The esotropia looking up was 
explained as partly due to insufficiency of the lateral rectus muscles, The straight 
eyes and exotropia looking down was postulated as due to an inhibition of the 
medial rectus muscles in cocontraction with the weak lateral rectus muscles in the 
attempt to keep the eyes straight in the central field, especially for near. 


The age of onset of the squint was very early, and amblyopia was relatively 
infrequent. An abnormal amount of hypermetropia was present. In most cases the 
wearing of glasses had the unusual effect of correcting more of the esotropia for 
distance than for near. These findings, different from those of typical accommoda- 
tive esotropia except for the hypermetropia, suggested that most cases in this group 
were functionally accommodative esotropias for distance. 
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MAURICE D. PEARLMAN, M.D. 
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As a result of Sorsby’s reports * suggesting that subconjunctival injections of 
penicillin could prevent experimental production of endophthalmitis by susceptible 
organisms, it became the practice of several services at the Illinois Eye and Ear 
Infirmary during 1949 to administer penicillin subconjunctivally as a prophylactic 
measure at the completion of cataract extractions. During 1952 streptomycin was 
added to the subconjunctival preparation to increase its bacterial range. This 
modification was made because of the unfortunate occurrence during one afternoon 
of three consecutive cases of postoperative endophthalmitis due to Aerobacter 
aerogenes, which proved to be penicillin-resistant. A total of 1202 cases had 
prophylactic penicillin injections, and in 3226 cases the injection contained both 
penicillin and streptomycin. During the immediately preceding period and the 
early part of the same period some services at the Infirmary did not use any 
prophylactic injection, and these cases, totaling 1773, form the control series. 


TECH NIQUE 
The penicillin-streptomycin solution is made up in the following manner : 
. To 1.0 gm. of streptomycin 5 cc. of sterile water is added. 
. To 1 ce. of the above solution 4 cc. of water is added. 
. To 200,000 units of crystalline penicillin G (not Crysticillin), 0.5 cc. of Solution 2 is added. 
. Of the mixture, 0.25 cc. is taken for subconjunctival injection. This amount contains 100,000 
units of penicillin and 10,0007 of streptomycin. 
. One drop of 1: 1000 epinephrine can be added to the mixture to prolong the effective 
concentration of antibiotic in this eye. 


. If a larger quantity of the penicillin-streptomycin mixture is made up, it can be stored in 
the refrigerator for a few days. 

At the completion of the cataract extraction, 0.25 cc. of the penicillin-streptomycin solution is 
injected subconjunctivally, using a 25- to 27-gauge hypodermic needle, opposite the incision, 
usually at 6 o'clock, several millimeters from the limbus. If the patient complains unduly of 
pain, apparently caused by the hypertonicity of the solution and lasting three to five minutes, a 
smal! amount of an infiltration-type anesthetic, such as procaine, can be injected in the same area. 


RESULTS 


In 9 (0.51%) of 1773 postcataract eyes in this series receiving no sub- 
conjunctival antibiotic intraocular infections developed. This was in spite of the 
usual preoperative and aseptic precautions, which included preoperative evaluations 


Recorded for publication Feb. 2, 1956. 


From the Department of Ophthalmology, Illinois Eye and Ear Infirmary of the University 
of Illinois College of Medicine. 
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ANTIBIOTICS IN CATARACT EXTRACTION 


of the conjunctiva, lids, and lacrimal patency; cultures in doubtful cases, and 
pre- and postoperative local medication with antibiotic solutions or ointments. This 
incidence of postoperative infection is strikingly similar to statistics summarized 
from the recent ophthalmic literature in Table 1,7 in which no prophylactic sub- 
conjunctival injection was given and in which postoperative infection occurred in 
0.48% of 7034 eyes. 

In comparison with the above control series, 1202 eyes received subconjunctival 
penicillin, and intraocular infections developed in 4, in 3 of which the infection was 
due to the aforementioned A. aerogenes, which was penicillin-resistant. The incidence 
of infection in this group was 0.24%. A total of 3226 eyes received both penicillin 
and streptomycin, and no infections have developed during the past three years. 

The immediate reaction of eyes to subconjunctival injection with penicillin and 
streptomycin in the doses mentioned seems to be benign. A deep, steady, burning 
or aching pain usually develops immediately after the injection, but this is tolerable 
and disappears after three to five minutes. It may be due to the hypertonicity of 


Tasie 1.—Recent Reports of Postoperative Purulent Endophthalmitis 


No, of No. of 

Author Cases Infections 
Francois 45 
Cosmetatos 8,000 
Bhave & Bhide ow 
500 

Townes et al 65 

Liehn et al 1,000 2 


Totals 7,084 (0.48%) 


No subconjunctival antibiotics 73 9 (O51%) 
Subconjunetival penicillin 4 (0.24%) 
Subeconjunctival penicillin and streptomycin 8,24 0 


the solution. The conjunctiva in the region of the injection is usually more chemotic 
and injected postoperatively than in the control series. No instance of damaging 
allergic or anaphylactic reaction has been observed, although such injections have 
not been given in those patients with a history of previous allergic reactions to 
penicillin or streptomycin. The later progress of these eyes has been like those of 
the control group. 


COMMENT 


Purulent postoperative infections of the eye occur in about 0.5% of cataract 
extractions, despite the most careful precautions. These may arise from exogenous 
sources, such as dust, droplets, adnexal contaminants, medications, instruments, 
or drapes, and endogenous sources, such as the upper respiratory tract. These 
multiple possible sources of infection can hardly be eliminated entirely. Accordingly, 
some form of routine chemotherapeutic precaution seems necessary. In view of the 
apparent safety and efficacy of the subconjunctival method here described, its use 
is recommended. 


+ References 3-9. 
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SUMMARY 


During the past six years at the Illinois Eye and Ear Infirmary, the prophylactic 
injection subconjunctivally of 100,000 units of penicillin, and during the last three 
years the addition of 10,000y of streptomycin, following cataract extraction has 
reduced the incidence of purulent endophthalmitis significantly. Although this 
procedure increases slightly the amount of postoperative conjunctival chemosis 
and redness for several days, no serious zllergic reactions have resulted. 
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Measurement of Radioactivity in Intraocular Tumors Following Injection 
of Radioactive Phosphorus 


CHARLES | THOMAS, M.D. 
JACK S. KROHMER, M.A. 
WILLIAM J. MaciINTYRE, Ph.D. 
and 
MARY BOVINGTON, A.B. 
Cleveland 


The use of radioactive phosphorus has become a valuable aid in oncologic 
studies and in the diagnosis of ocular neoplasms. Measurement of the uptake of 
this radioactive substance by the tissue under investigation gives an index that 
furnishes a substantial evaluation of certain metabolic processes occurring in that 
tissue. To facilitate such measurements, special Geiger counter probes * have been 
constructed which provide satisfactory results for both anterior and posterior ocular 
tumors. Bettman * has also designed a scintillation counter for similar use.’ 


Recently, we have been studying the uptake of radioactive phosphorus by ocular 
neoplasms in experimental animals, with the hope of establishing a firm basis for 
the understanding of similar cases observed clinically. In these investigations, we 
originally used the same coynter probes on animals that had been designed for 
clinical determinations. Both the end-window and the angle-type counters, however, 
proved to be a little too large for satisfactory readings over the eyes of small animals, 
especially those of the guinea pig (average corneal diameter 7 mm.) and of the rat 
(average corneal diameter 4 mm.). Even in the rabbit eye, which has a much larger 
anterior segment, a smaller Geiger counter was desirable. 

Hence smaller end-window and angle-window counter probes were designed for 
use in animal experiments, with the valuable aid of Mr. Theodore J. Castele, of 
the Victoreen Instrument Company.f In Figure 1, the size of these smaller counter 
probes (B and C) is contrasted with that of the original clinical counter (A) used 
in determination of uptake of radioactive phosphorus by ocular tissues. The exact 
specifications of the small counter are listed in the accompanying Table, and the 
diagram (Fig. 2) gives the working dimensions, 


Received for publication Nov. 22, 1955. 
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Figure 2 


Fig. 1.—A, Geiger counter used for eye measurements, described by Thomas and associates * 


(Model 


24, manufactured by Anton Electronic Laboratory, Inc., 1226-38 Flushing Ave., 


Brooklyn 6). B and C, small Geiger counters having flat-end and angle (45°) windows for eye 
measurements (Model VG 29, manufactured by Victoreen Instrument Company, 3800 Perkins 


Ave., Cleveland). 


Fig. 2.—Diagram of the small end-window and angle-window Geiger counters, illustrated in 


Figure 128 and C. 


Halogen-Quench Mica-Window Geiger Tube 


Characteristics 
Radiation detected ...... 
Plateau length in volts 
Starting voltage 


(Power-supply voltage at which l-volt pulses 
l-megohin series resistor) 


Window 
Window thlekmess 
Terminal capacity, wufd............. 
Dead time, in 

Window area, sq. in.. 

Quench 


across 


Dachasound, in epm, at 700 volts, using a 2” lead and %” aluminum 


shield 


Plateau slope, in %/100 volts, using a rate meter with a 1l-megohm 


resistor and a 5-10 input capacitance 


Over-all length 
Diameter of window end 
Maximum diameter of tube...... 
Life counts ...... 
Comment 
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Band 
200 min. 
600 + 25 


700 

Mica 

1.3-1.8 mg./sq. em. 
Approximately 1.0 
Approximately 45 
0.082 

Self 


15 max. 


10 max. 

Neon and halogen 
Stainless steel 

Stainless steel 

Standard (RTMA-NEMA) 
Miniature terminal 


2.760" +> 0.062 
0.250” 0.010 
0.344” + 0.010 
Infinite 


Designed for localization 
of tumors of eye 


A. M. 
+005" 
= 344 t.010 203 005 

VG-29 

s 45° 
= 7 | 

= 

= 
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END-WINDOW AND ANGLE-WINDOW COUNTERS 


These tubes may be cleansed with a detergent, but soaps and harsh alkaline 
solutions are not to be used. Immediate rinsing with water is recommended, In 
washing the tube, care must be taken not to puncture the fragile mica window. 
Sterilization is carried out by soaking in alcohol. 


Counts of radioactivity to determine uptake of P* in animals’ eyes have been 
greatly facilitated by use of this small counter, which yields more satisfactory results 
than the larger counter. In fact, the smaller counter is proving to be so adequate 
that it is now being used in making clinical measurements on patients with ocular 
lesions anterior to the equator. 
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a of Cysts of the Y,is 
with Electrolysis 


PATRICK J. KENNEDY, M.D. 
Upper Darby, Pa. 


Cysts of the iris are usually a late complication of cataract surgery. They may 
occur spontaneously. Epithelial cysts of the anterior chamber have been a rare but 
dreaded late complication of cataract surgery. Treatment of both types has always 
been a problem. Surgical excision has usually offered the most hope. In those cysts 
too large for surgery, use of x-rays and chemotherapy were sometimes successful. 
With the epithelial cyst of the anterior chamber, none of these methods was of much 
value and the eye was usually lost. 


Vail,’ in 1953, reported four cases of iris cysts in which treatment by diathermy 
coagulation had been successful. He also reviewed the surgical, x-ray, and chemical 
treatment and pointed out some of the difficulties and failures of these methods. 

Kirby,* in his discussion of Vail’s paper, reported 10 cases of iris cyst treated 
successfully with tincture of iodine. Thilliez,* in 1908, used electrolysis to destroy 
a large cyst filling two-thirds of the anterior chamber. Chaillons,* in 1914, succeeded 
in destroying, by treatment with electrolysis, a large anterior chamber cyst that had 
recurred after incomplete surgical removal. Lindner,t in 1946, reported several 
successful cases treated by electrolysis and described the method used here. 


Vail,‘ in a portion of his summary, states, “It is considered that diathermy 
coagulation, and probably electrolysis, offers the simplest and most efficient method 
known at the moment for destroying iris cysts.” 


Six cases in which electrolysis was used follow. 


REPORT OF CASES 


Case 1.—This patient was a white woman, aged 57, who had had an intracapsular cataract 
extraction with complete iridectomy in the right eye five years previously. Two months 
before admission she was told that she had a cyst of the iris. One month later she developed 
glaucoma, which was controlled with 2% pilocarpine nitrate t. i. d. 

On examination, the cornea was clear. The iris had a surgical coloboma above with a 
cyst in the nasal pillar of the iris extending from 12:00 to 2: 30 o’clock and measuring 5.5 mm 
in transverse diameter. The cyst was filled with a clear fluid. The walls were transparent. 
The intraocular pressure was 37 mm. The patient had not used her medication for three 
days. Use of 2% pilocarpine nitrate solution was ordered every four hours. On the following day 
the pressure was 21 mm. (Schigtz). 

The following surgical procedure was carried out. The thin wire electrode of the electrolysis 
instrument was inserted in the middle of the cyst. The current was started at 10 ma. and 


From the Wills Eye Hospital, Philadelphia. 
Presented at the Eighth Annual Willis Eye Hospital Conference, Feb. 17 and 18, 1956. 
* Kirby, D., in discussion on Vail.* 

+ Lindner, K.: Lecture delivered at Wills Eye Hospital, 1946. 
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rapidly raised to 15 ma., where it was held about two minutes. When finally filled with 
hydrogen bubbles, the cyst was about one-third its original size. Forty-eight hours later it 
was completely collapsed and has remained so. After operation, the patient was placed on 
0.125% scopolamine hydrobromide solution and 1.5% Neo-Cortef (a preparation of cortisone and 
neomycin) q. i. d. for two weeks, by which time the eye was white, The glaucoma has 
not recurred. 

Case 2.—This patient was a white woman, aged 21, who stated that she had a “water 
blister” in her right eye. Her corrected vision and intraocular pressure were normal. The 
cornea was clear. There was some excess limbal vascularity extending from 8 to 12 0’ clock. 
There was a large thin-walled cyst in the iris centering at 10 o'clock, measuring 4 mm. in 
transverse diameter, encroaching on the pupil, and in contact with the corneal endothelium, as 
well as the lens. 

The following surgical procedure was carried out: The electrode was placed in the center 
of the cyst and the current turned on. Very little hydrogenation occurred, even when the 
instrument was turned up to 20 ma. After checking connection grounds and leads, we still 
obtained very little current—about 1 ma. or less. A different instrument was obtained, and 
the cyst was treated with 15 ma. for about one minute, when the cyst ruptured and the 
electrolysis had to be stopped. The cyst was about one-half its original size and not completely 
filled with hydrogen. 

The cyst remained about the same size, and we wished to repeat the process in two weeks. 
Because of some pressing home problems, the patient would not permit any further surgery 
for seven months, by which time the cyst had increased to almost twice its original size. 
The patient was readmitted to the hospital and operated on the following day. We treated 
the cyst with 15 ma. for about three minutes. Just as we were about finished, the cyst 
ruptured and the anterior chamber became partially filled with hydrogen bubbles, which came 
in contact with the corneal endothelium. In 24 hours the inner two-thirds of the endothelium 
and the posterior layers of the cornea had a fine, gray appearance. Descemet’s membrane was 
swollen and wrinkled. The aqueous had a definite flare with an occasional cell. 

The patient was placed on 1% atropine solution t. i. d., Neo-Cortef every two hours, and chlor- 
amphenicol (chloromycetin) every two hours. In seven days the cornea appeared normal. 
The cyst was flat and has remained so. The iris at the site of the cyst is fibrotic, causing 
distortion of the pupil. There is some scarring of the cornea at the limbus. The vision with 
correction is normal. The pressure is normal. 

Case 3.—This patient was a white woman, aged 75, who had an uneventful intracapsular 
cataract extraction with a complete iridectomy. One year later a cyst was noted on the 
temporal pillar of the iris. The cyst measured 3X5 mm. The vision, with correction, was 6/6. 

The patient refused surgery. The cyst increased in size, almost closed the coloboma and 
extended more than halfway across the pupil. When the patient became aware of the cut 
in her visual field, 11 months after the cyst was originally noted, she consented to an operation. 

At operation, the cyst was treated with 15 ma. of current for about two minutes. The eye 
was treated with 0.125% scopolamine hydrobromide and Neo-Cortef solution, 1.5%, t. i. d. for 
three weeks. The hydrogen was completely absorbed in eight days. The cyst has not recurred, 
The vision and intraocular pressure are normal. 

Case 4.—This case was that of a white woman, aged 63, on whom an extracapsular cataract 
extraction had been performed four months previously. The patient stated that the eye had 
been sore since surgery. 

On examination, there was moderate ciliary injection. The cornea was clear. There was 
a 4 mm. coloboma of the iris at 12 o'clock. A thin-walled cyst extended downward from 
the coloboma almost to the pupillary margin of the iris below. The posterior capsule was 
so dense that the fundus details could not be seen in the area between the cyst and the iris 
The intraocular pressure was 38 mm. (Schigtz). There was a faint flare in the aqueous and 
in the fluid of the cyst. The vision was limited to perception of hand movements. 

At operation, the electrolysis needle was inserted through the limbus directly into the 
cyst, which began leaking at once. It shrank to about one-half its original size before the 
current was turned on. Between 10 and 20 ma. of current was used for about three minutes, 
the cyst shrinking all that time. When the cyst was finally filled with hydrogen, it was about 
one-fourth to one-third its original size. 

The patient was placed on treatment with mydriatics, hot compresses, and salicylates. The 
eye was more comfortable from the time of surgery. The cyst was completely collapsed in 
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six days. The eye was white in about three weeks. Two months after electrolysis a capsulotomy 
was done, with a resultant good opening. The corrected vision was 6/15. The intraocular 
pressure remained normal. This patient refused surgery on her other cataractous eye. The eye 
remained well until her death, three years later. 

Case 5.—This patient was a white man, aged 67, who had had an intracapsular cataract 
extraction with complete iridectomy performed two years previously. He was referred by 
his oculist, who had noted the cyst for over six months. 


The cyst was on the nasal pillar of the iris and measured about 4x6 mm. Its walls were 
thin. It contained clear fluid. The vision and intraocular pressure were normal. 


At operation, the cyst was treated with 10 to 15 ma. of current for about one minute. 
The eye was treated with mydriatics and hot compresses. The patient was discharged on the 
fifth day to the care of his oculist, who informs me that the cyst has not recurred in six years. 


Case 6.—This patient was a white woman, aged 59, on whom an extracapsular cataract 
extraction with complete iridectomy had been performed eight months previously. The cyst 
was noted by her oculist six months after surgery. It involved the upper half of the temporal 
pillar of the iris and extended about halfway across the iris coloboma. It was definitely in 
the iris, but its position along the limbal scar suggested that possibly some iris tissue had 
been partially incarcerated at the time of surgery. Her corrected vision was 6/9, and the 
intraocular pressure was normal. 


At operation, the cyst was inadvertently punctured with the knife needle used to penetrate 
the sclera, and a good bit of the fluid escaped. The electrolysis needle was then carefully 
inserted in the cyst. The current was turned to 10 ma. Hydrogen bubbles occurred in the 
cyst and simultaneously escaped into the anterior chamber. This suggested that either the 
knife needle or the electrolysis needle had also opened the anterior chamber. The needle was 
immediately withdrawn. 


We were aware that the cyst was not destroyed. The hydrogen was absorbed in one week, 
and three weeks from the first attempt the cyst was treated with 10 to 15 ma. of current for 
about three minutes. In 10 days the iris portion was completely collapsed and the part along 
the limbal scar could not be seen. This eye has remained well for over four years. 


TECHNIQUE 
The procedure consists in local anesthesia with adequate systemic sedation; good fixation 


with forceps or rectus muscle sutures, if necessary; incision with knife needle just behind the 
limbus, not penetrating the cyst. 


The electrolysis needle is placed through the knife-needle incision and on into the cyst 
so that the point of the needle is in the approximate center of the cyst. The current is then 
turned on, using from 10 to 15 ma. It is preferable to start with 10 ma. and note the amount 
of hydrogenation that occurs. This is determined by noting the size and number of bubbles 
that occur on the needle. If the bubbles are small and do not leave the needle, the current 
is increased until bubbles leave the needle rapidly and rise to the most superior portion of 
the cyst. The electrolysis should be continued until the cyst is filled with hydrogen bubbles. 
As this process goes on, some fluid escapes around the needle. One must always keep the 
point of the needle in sight and withdraw it a little, if necessary, as the cyst shrinks so that 
the needle does not penetrate and rupture the free wall of the cyst. If rupture does occur, 
the electrolysis should be stopped, because there may be some damage to the endothelium 
of the anterior chamber as the hydrogen comes in contact with it. 


Hydrogenation occurs from the part of the needle that is in contact with tissue and fluid. 
The limbal scarring is usually minimal. We have not used an insulated needle and are inclined 
to feel that the temporary fistula caused by the active needle permits fluid escape which is 
advantageous. If the cyst is too large and is not cured by one treatment, or if it is ruptured 
during electrolysis, the procedure should be repeated in from two to four weeks. 


Because of variation in current intensity outside the electrolysis instrument and the difficulty 
of having uniform electrical conductivity in the patient, the milliamperage reading may have 
to be considerably increased in any given case. If one is not familiar with the electrolysis 
instrument being used, it is advisable to start with the lowest current output and gauge the 
current required by watching the hydrogenation as it occurs on the needle in the cyst. 
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ELECTROLYSIS FOR IRIS CYSTS 


COMMENT 


Cysts of the iris, with the exception of those seen after use of isoflurophate 
(DFP), and epithelial inclusion cysts of the anterior chamber should be treated as 
soon as they are seen, because they all tend to increase in size. This is usually fol- 
lowed by secondary glaucoma, loss of vision, and loss of the eye. 

Electrolysis is probably the simplest and most innocuous method of treating iris 
cysts at the present time. The technique as described is not difficult and can be 
interrupted at any time if damage to the lens or endothelium of the anterior chamber 
is threatened. It can be repeated, if necessary, with a minimum amount of trauma 
to the eye and discomfort to the patient. In this series secondary glaucoma has not 
occurred subsequent to treatment by electrolysis. 


SUMMARY AND CONCLUSIONS 
Five cases of iris cysts and one case of epithelial inclusion cyst of the anterior 
chamber destroyed by treatment with electrolysis are reported. 


A simple technique for destruction of iris cysts and anterior chamber cysts by 
electrolysis is described. 


This method warrants further trial, especially since it is so much less hazardous 
than other methods, for example, surgery, x-irradiation, chemical cauterization, and 
diathermy coagulation. 


32 Hampden Rd. 
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Malformations 


ALBERTO URRETS-ZAVALIA Jr., M.D. 
Cérdoba, Argentina 


In Vogt’s classification of developmental dysostosis of the skull and the face,’ 
the two main categories of dyscrania and dysprosopia were established according to 
whether the exclusive or predominant site of the defect is the cranium or the facial 
skeleton ; cases in which the head is involved as a whole fall into a third group, for 
which the name of dyscephalia is reserved. 

Among the dysprosopias all conditions in which the dysontogenic process inter- 
feres mainly with the development of the osseous scaffolding of the face must be 
listed. Franceschetti and Zwahlen’s mandibulofacial dysostosis,? Hallermann and 
Streiff’s special type of mandibulofacial dysostosis,* Villaret and Desoille’s ¢ pri- 
mary hypoplasia of the upper maxilla, Nager and de Reynier’s mandibular dysosto- 
sis,” and, to a certain extent, familial primitive hypoplasia of the orbital margin * 
and Waardenburg’s syndrome of embryonic fixation ® are all more or less clear-cut 
entities which deserve to be ranged under this heading. 

Prominent features of fully developed mandibulofacial dysostosis in its typical 
form (Franceschetti and Klein*) are the following : 

1. An anti-Mongoloid obliquity of the palpebral fissures with, in most cases, a coloboma in 

the outer portion of the lower lid border 
. Hypoplasia of the facial bones, particularly the malar bones and the mandible 
. Malformations of the external ear, and occasionally of the middle and inner ears 
. Macrostomia, a high palate, abnormal dentition, and malocclusion (open bite) 
. Blind fistulae between the angle of the mouth and the ear 


. Atypical capillary growth in the form of tongue-shaped projections of the hair line onto 
the cheek 


7. Sometimes, other skeletal deformities and facial clefts 


wn 


The sunken cheek bones, receding chin, large mouth, and absence of the fronto- 
nasal angle all contribute to create a fish-like face. 

In the Hallermann-Streiff type of mandibulofacial dysostosis, which in its com- 
plete form seems seldom to have been observed, neither an abnormal! slant of the 
palpebral openings nor an enlarged mouth, aberrant hair growth, defective ears, or 
blind jugal fistulae are present. A severe underdevelopment of the lower jaw is, 
however, a constant trait, as are a bill-like nose, mordex apertus—which is due to a 
very faulty dental distribution—and, most frequently of all, microphthalmia and 
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congenital cataract. In two cases described by Pau," an opacity of the lens of a special 
type (Permeabilitatskatarakt) appeared in adult life. Both the aquiline nose and the 
opisthognathism are responsible for the bird-like appearance of the face (Vogel- 
gesicht). 

Nager and de Reynier’s mandibular dysostosis must be considered the first link 
in a chain of developmental disorders of increasing severity, which end in oto- 
cephalia-synotia, a monstrosity not compatible with life. Among its main symptoms 
are marked hypoplasia of both the body and the rami of the inferior maxilla, which 
may be unilateral or bilateral; relative macrostomia; reduced mobility of the tem- 
poromandibular joint, and microtia. The ears are usually small and malformed, and 
atresia of the external auditory canal is frequently present. Other deformities, such 
as irregular disposition of the teeth, facial clefts, supernumerary auricular cartilages, 
and blind fistulae, have also been recorded sporadically. The malar bones are 
normally developed. 


Villaret and Desoille’s familial primitive hypoplasia of the upper jaw is charac- 
terized by an arrested development of the malar and maxillary bones, with a narrow 


Fig. 1.—Familial primary hypoplasia of the orbital margin. The margin of the orbit is 
much flattened, owing to the complete lack of prominence of its external part; the face slopes 
steeply from the external canthi outward to the temporal regions. The palpebral skin is very 
thin and extensible, of a nearly atrophic quality; through it small, slightly prominent dermal 
veins are visible. The tarsal plates were underdeveloped, and the lower lacrimal puncta opened 
immediately before the caruncle at the mucocutaneous junction. The condition was transmitted as 
a dominant trait. 


palate and a relative projection of the mandible. No ocular or auricular anomalies 
seem to have been detected. 


Familial primary hypoplasia of the orbital margin (Urrets-Zavalia; Fig. 1) 
consists principally of (1) agenesia of those parts of the frontal, maxillary, and 
malar bones that form the orbital rim; (2) a polymorphic congenital defect of the 
lacrimal passages; (3) aplasia of the tarsal plates and the skin of the lids, and 
(4) variable abnormalities of the extraocular muscles. It possesses, like mandibulo- 
facial dysostosis and familial primary hypoplasia of the upper maxilla, a strong 
hereditary tendency. As the palpebral apertures are not enlarged, the eyes resemble 
those of a frog. In a case reported by Poppi and Wencelblat,*° which may be con- 
sidered as representing an unusually severe form of this malformation, the whole 
external orbital wall was missing, so that the orbital cavity communicated freely 
with the temporal fossa and an ocular abnormality midway between ablepharon and 
cryptophthalmia existed. 
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In 1930, Waardenburg described a symptom complex which appears to represent 
persistence in postnatal life of the relationships existing normally in the 8- to 10- 
week-old embryo; on that account, the syndrome was later given the name of 
embryonic-fixation syndrome by Sorsby.'' A distinct clinical entity, the condition is 
clearly transmissible on a dominant basis. Ptosis with epicanthus, blepharophimosis, 
hypoplasia of the caruncle and of the plica semilunaris, lateral displacement of the 
medial canthus and of the lacrimal puncta (without, however, a true hypertelorism), 
and a variable limitation of the ocular movements are among its most striking 
constituents. To these, a depression of the orbits, and even an enlargement of the 
cranial vault as a whole, may be added. 


As may be seen from the foregoing description, in all major types of dysprosopia 
there exists involvement of both the bony structure of the face and the overlying 
soft parts. 


In an attempt to systematize to some extent the facial dysostoses, Frangois and 
Haustrate '* grouped Franceschetti-Zwahlen mandibulofacial dysostosis, Haller- 
mann-Streiff mandibulofacial dysostosis, and Nager-de Reynier mandibular dysosto- 
sis into an ampler entity, the first branchial arch syndrome, on the basis that a 
hypoplasia of the mandible, which is to be looked on as the outcome of a defective 
growth of the first branchial arch, is in all three a conspicuous feature. 


Largely by reason of its pathogenic connotations and partly by reason of its 
heuristic value, the importance of Frangois and Haustrate’s contribution must be 
emphasized. Yet the designation itself may prove misleading in that usually the 
defect is not confined to parts developed out of the first branchial arch, i. e., from 
the maxillary and mandibular precesses (visceral mesoderm), and in that, conversely, 
instances in which the mandible is spared are by no means rare. Thus, the external 
coats of the eyeball and some of the ocular adnexa, which derive from the paraxial 
mesoderm, are frequently involved, as is also the nose, derived from the lateral and 
medial nasal processes. On the other hand, it should be pointed out that the external 
ear, the auricle in particular, comes at least partially from the second, hyoid, arch. 
Be it as it may, the fact remains that the lesions appear predominantly in areas 
derived from, or adjoining, the first branchial arch. 


In hypoplasia of the upper jaw and in Waardenburg’s syndrome, as well as in 
primary hypoplasia of the orbital margin and in Crouzon’s craniofacial dysostosis 
insofar as the facial component is concerned, it is also the maxillary process, and, 
more especially, those structures derived from the frontonasal process and located 
mediad with respect to the maxillary process and cephalad with respect to the 
primitive mouth, that are primarily at fault. A second group of dysprosopias might 
thus be established in which the site of the defects suggests their being due mostly 
to a maldevelopment of the paraxial mesoderm and of the neighboring visceral 
mesoderm. 

In addition to the above-mentioned dysostoses, which give rise to distinct, easily 
recognizable clinical pictures and which, as implied by their name, exhibit charac- 
teristically more or less serious involvement of the facial skeleton, a multitude of 
hitherto uncodified minor aberrations exist and can be singled out. These affect, 
either conjointly or separately, the eye and its adnexa, the pinna and the external 
auditory meatus, and, eventually, also the surrounding regions, without affecting, or 
affecting only to a minor degree, the supporting bones. It is with these aberrations, 
which for the most part have been dealt with separately in publications widely scat- 
tered in the literature, that we are here concerned. 
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Although associated at times with one or the other form of major dysprosopia, 
they usually appear severally, as the strictly localized result of an arrest in develop- 
ment or of a perversion of growth, The factors common to them and their causal and 
clinical relationships are of interest if we are to come to grips with the problem 
which their classification sets forth and unravel their intricacies. 

According to their nature and their disposition, these defects could be arranged 
under the following three groups: 


A. ASsOcIATED OCULAR AND AURICULAR MALFORMATIONS 

Since Franceschetti and Valerio ** remarked that the simultaneous occurrence 
of developmental errors of the eyes and of the outer ear is too frequent to be merely 
casual and that the underlying bond between them should be investigated, a great 
deal of attention has been paid to the various forms which this association adopts 
and to its probable genesis. 

First of all, the syndrome consisting of epibulbar dermoid or lipodermoid tumors, 
of auricular appendages, and, eventually, of fistula auris congenita and lid colobo- 
mata, thoroughly revised by Goldenhar '* in a recent publication, must be particu- 
larized. 

Then, one should note that in similarly afflicted patients diverse added malforma- 
tions appear, which, in turn, may occur separately. Such are defective ears, microtia, 
lacrimal anomalies, congenital fissural lesions of the eyeball, microphthalmos, and 
even large amounts of hyperopia. Hoffmann-Egg and Velissaropoulos *° have pre- 
sented recently a series of cases of increasing severity which serve to illustrate the 
fact that a factor common to all these alterations exists. 

Moreover, concurrent abnormalities, such as micrognathia, macrostomia, dental 
anomalies, hypoplasia of the upper jaw and of the zygomatic arcades, harelip, cleft 
palate, jugal fistulae, orbital and even facial asymmetry, uveal colobamata, and mal- 
formed eyebrows, have occasionally been reported and are probably less rare than 
it seems from the cases to be found in literature (Cowell,’* Harman," Inglessis,’* 
Matsuyama,'” Inoué,|| and Duke-Elder *°), The coincidental appearance of atypi- 
cal forms of mandibulofacial dysostosis or of mandibular dysostosis has also been 
noticed and discussed (Jorio,*' Paufique and associates,** Tranos,** Klein **). 

No wonder, then, that, when faced with the bewildering variety of these, and 
similar, defects, most observers give them little attention, regarding their multiplicity 
as merely accidental. 

Although the pathogenesis of these defects is still far from clear, it would seem 
that recent concepts tend to shift from theories which attribute them to simple 
mechanical influences (section C). 


B. DEVELOPMENTAL FactaL Derects AssociaTED WITH STRABISMUS 

In a previous paper,’® the fact that in cases of strabismus in which a vertical 
imbalance is present slight malformations are consistently found at the upper facial 
level has been fully assessed and discussed. 

A more or less pronounced hypoplasia of the malar bones, a downward slanting 
appearance of the palpebral fissures, and an S-shaped contour of the lower lid mar- 
gin, as seen in abortive forms, of mandibulofacial dysostosis, occur frequently when 
an overaction of the inferior oblique muscle exists, as the result of a defective action 
of the contralateral superior rectus or the homolateral superior oblique. In such 
cases, in addition to the well-known phenomenon of elevation in adduction, a con- 


|| Inoué, M., cited by Goldenhar.™4 
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Fig. 2.—Bilateral overaction of the inferior oblique. 8B, in straightforward gaze only a 
small amount of left esotropia is present; A, in elevation a definite divergence of the visual axes 
takes place; C, in depression the esotropia becomes slightly more manifest; D, in dextroversion 
and, F, in levoversion a marked upshoot of the adducted eye is seen. Note ‘hypoplasia of the 
malar bone, anti-Mongoloid slanting appearance of the palpebral fissures, and S-shaped contour 
of lid margins. 


spicuous divergence of the visual axes is often met with in sursumversion, as well 
as some degree of convergence in deorsumversion (Fig. 2). 
On the other hand, a Mongoloid obliquity of the lid axes, with a certain narrow- 


ing of the palpebral openings, is seen in the somewhat rarer cases in which an under- 
action (primary or inhibitional) of the same muscle exists; the cheek bones are 
then well developed, and even high, and the lower-lid borders exhibit a straightened 
contour. Convergence in elevation and divergence in depression are then usually 
encountered, as is also a downshoot of the eyes in internal rotation (Fig. 3). 


Fig. 3.—Marked insufficiency of left inferior oblique. B, in straightforward gaze, small 
degree of left exotropia, which wow unmodified in direct elevation (A) and becomes much 
more obvious in depression (C) ; in dextroversion a downshoot of the adducted eye can 
be seen; E, in levoversion no athe disturbance appears. Note normal development of malar 
bones, Mongoloid obliquity of lid axes, and straight palpebral margins. 
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It is worth while to note that the above-described defect is apparent in most 
cases of that anomaly described by Brown ** under the name of “superior oblique 
tendon sheath syndrome,” in which there is a marked restriction of elevation in the 
nasal field of fixation. I believe that such lagging behind of the affected eye as is 
seen in looking up and to the opposite side results in these cases from an original 
insufficiency of the inferior oblique, rather than from a primitive contracture of the 
superior oblique or from a retraction of its sheath. 

As one perhaps might think that the vertical displacements shown by the eyes in 
dextro- and levoversion are not real, but only simulated by the sloping position of 
the palpebral apertures, | must state that this is not so, for the latter would actually 
work in the opposite sense and tend rather to counterbalance and to mask those 
displacements, whose existence can readily be confirmed by means of the screen 
test or by the study of the corneal reflexes. 

To be sure, a hypoplasia of the malar bones and an obliquity of the lids in other- 
wise normal persons are far from uncommon in the Caucasian races ; in such persons, 
developmental trouble being slighter, the ocular musculature has been spared, As, on 
the other hand, cyclovertical deviations of the eyes may appear in the absence of any 
accompanying facial disorder, and as, besides, cases are found in which these devia- 
tions are of a paradoxical, or “against the rule,” character, it must be made clear 
that the two main syndromes just referred to represent only a basic norm, from 
which sporadical deviations are not rare. Yet on no account should these exceptions 
be allowed to make us overlook that basic norm. 

The role of facial asymmetry, recently studied by Law,*’ seems to be of much 
less consequence, and on the whole almost negligible. In this respect, and aside 
from the rare instances in which an abnormal behavior of the extraocular muscles 
seems to be related in some way to a difference in level of the palpebral fissures, 
I would only say that when the abnormal obliquity of the lid axes is confined to one 
side, so usually is the vertical imbalance. 

The relative divergence and convergence of the eyes which appear in direct ele- 
vation and depression, first described and accounted for by me, and only later by 
Urist,{ has been held by this author and by Villaseca “* to indicate that the vertical 
disorder to which they are bound is secondary to the eventually coexisting lateral 
squint. In fact, Villaseca avers that the possibility that the vertical imbalance is 
the original derangement ought to be discarded whenever the horizontal deviation 
displays a tangible change in looking up or down, 

Since a thorough discussion of the issue at hand, such as can be found else- 
where,# would exceed the scope of this paper, let it only be said at this time that 
the aforementioned criterion seems not to be well founded in that it disagrees with 
some solidly established facts. : 

That convergence and divergence in upward and downward gaze are dependent 
upon the existence of the vertical disturbance itself, and that they can in no way be 
regarded as a token of its secondary character, is shown by the numerous cases 
in which they are seen in the absence of any horizontal deviation in straightforward 
gaze and by those cases in which they persist in spite of a total correction of the 
once superimposed divergent or convergent strabismus. Further, the accompanying 
facial malformations, though they may scarcely go beyond the limits of normalcy, 
warrant the assumption that the vertical imbalance is for the most part primary and 
of a developmental nature, and that it results from an anatomical anomaly. The 

References 28-30. 
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intimate essence of the latter is still ill-defined.* Nutt ** assigns a great deal of 
importance to the abnormalities of the fascial connections (intermuscular mem- 
branes and check ligaments). In my experience, however, these anomalies have 
been found to play only a secondary role, while adhesions between the muscles at 
their crossing (Johnson *’) have seemed far more influential. Information con- 
cerning the frequency with which these and other anomalies occur is, nevertheless, 
still too meager to permit a proper evaluation ( Fink **). 

True, cases of esotropia are met with which exhibit a seemingly secondary, or 
spurious, vertical disturbance ( Urrets-Zavalia,** Spaeth ®), usually in the form of a 
moderate upshoot of the adducted eye, which appears suddenly at the end of extreme 
lateral excursions. This I have seen, although not very frequently, in cases of a 
purely accommodative, permanent esotropia in which a previously nonexistent 
vertical component appeared after some months or years. As a rule, facial abnor- 
malities, as described above, and important variations in the angle of squint as the 
eyes move around a transverse axis are then absent. 

While the cause of the trouble is not clear—in fact, one does not know whether 
it is secondary to the horizontal deviation or to dissociation itself—it does not seem 
that the vertical deviation could be ascribed with certainty to a synkinetic overaction 
of the inferior oblique (Guibor *°). Considering the possibility that such a vertical 
displacement is due, in cases of convergent strabismus, to a darkening of the adducted 
eye by the intervention of the nose, it must be remarked that the same displacement 
is noticed in large exotropias, where the nose can play no such a role, and that, 
besides, it never occurs in nonsquinting persons. 

As will be shown presently, a paralysis of both the superior rectus and the inferior 
oblique of the same eye, as described by White,*' can also be seen in association 
with facial malformations. This, as well as the absence of Bell’s phenomenon, which 
has occasionally been detected in such cases,** casts doubt upon the absolute validity 
of Bielschowsky’s ** assumption, according to which such a motor disorder would 
always be of a supranuclear origin, especially since well-defined anomalies of the 
muscle bellies were found at dissection in the case to be reported below. Cases of 
congenital bilateral external ophthalmoplegia, where an obvious aplasia of the whole 
orbital rim and of the tarsal plates existed in addition to the muscular abnormalities, 
have also been recorded,** and may likewise be interpreted as belonging in this 
category. 

Moreover, rare instances of what appears to be transitional forms between the 
two groups hitherto described may be found. In these, auricular malformations are 
seen, in addition to anomalies of the extraocular muscles and to an underdevelopment 
of the cheek bones. Moreover, such large degrees of hyperopia as are frequently 
found in cases of strabismus of the type described point to a defective development of 
the eyeball itself.** 

Since the primordium which finally develops into the ocular muscles ¢ is in 
close continuity with the visceral mesoderm that goes to make up the orbital and 


* References 34 and 35. 

+ According to Gilbert (References 44 and 45) and to Nutt,®¢ it would seem that in man 
the muscles supplied by the oculomotor, trochlear, and abducens nerves develop independently, 
as in the lower vertebrates, and not from a common premuscle mass. The condensation of 
paraxial mesoderm surrounding the optic vesicle would then be associated with the three most 
rostrally situated head cavities of primitive ancestral forms. In other words, the ocular muscula- 
ture would derive from the premandibular condensation of mesoderm of precordal-plate origin, 
in which these cavities briefly appear. 
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maxillary osseous scaffolding, it is easily understandable that any noxious influence 
affecting one of them may also disturb the other, thus giving rise to associated bony 
and muscular aberrations. As has been shown previously,”® the occurrence of ocular 
motor disturbances in cases of more widespread craniofacial disorders is not at all 
rare, an event which seems open to a similar explanation ; as could be expected from 
the site of the lesions, this involvement of the extrinsic muscles is particularly apt 
to occur in mandibulofacial dysostosis and in primary hypoplasia of the orbital 
margin. 

Undoubtedly, the problem which the inheritance of ocular malpositions raises 
must be stated in terms of the transmission of the different etiological agents con- 
cerned. Therefore, a proper recognition of the above-mentioned vertical disturbances 
and, more especially, of the associated facial malformations, as well as an assessment 
of their respective importance, will perhaps make it necessary to revise the not too 
precise current ideas on the subject. This appears to be all the more likely since the 
reported factors are not even mentioned in such a complete and otherwise excellent 
presentation on the hereditary aspects of strabismus as that published recently by 
Waardenburg.” 

C. Fasciat FissuraL Derects 

As a result of a faulty fusion of the several processes which combine to build 
up the face, the fissures which normally separate them at the 8-20 mm. stage of 
embryonic development occasionally persist as furrows or clefts of a variable 
location. Although appearing usually as an isolated anomaly, these clefts are not 
rarely seen in combination with other malformations of the head, the trunk, or 
the limbs. 


Complete facial clefts, extending obliquely from the mouth up the cheek to the 
eye, occur but seldom and are due to a failure in the union between the maxillary 


and the whole adjoining nasal process. Commoner is a slighter degree of the same 
deformity, in which a small colobomatous indentation is found at the lower lid 
border, near the inner canthus. As the lacrimal passages develop at the junction 
of the maxillary and lateral nasal processes, the coalescence of which seems to be 
then at fault, a lacrimal abnormality may be expected to occur whenever such an 
indentation exists. In fact, this has been found to be so not only in cases in which 
the aberration is confined to the nasojugal region, but also in cases in which an 
added, extensive cephalic malformation is present.t When, on the other hand, the 
dehiscence appears in the lower part of the said line of junction, the result is a 
notch of the ala of the nose.** 

Most frequent of all is the appearance of cheiloschisis ; this anomaly, whose cause 
seems to lie in a failure in closure of that groove normally existent between the 
maxillary and the medial nasal process, may affect not only the lip but the maxilla 
and the osseous palate as well. 

As pointed by Arey,*’ whose material has been freely drawn upon in this 
section, a medial defect of the upper lip or jaw through incomplete growth and 
union of the median nasal processes is an uncommon feature. Still rarer is an 
imperfect medial fusion of the mandibular processes, which fashion the lower lip and 
jaw. An abortive cleft forehead and nose repeatedly has been observed in cases of 
cleidocranial dysostosis, probably as a result of an incomplete sagittal splitting of 
the frontal process and of the triangular area. 


t References 7 and 15. 
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While the pathogenesis of these fissural lesions is fairly well understood, their 
etiology is still not definitively agreed upon. Much stress has been laid in the past 
on the possible role of compression through amniotic bands, a hypothesis put 
forward by van Duyse.§ However, growing evidence indicates that the trouble 
is of a genotypic, rather than of an environmental, character. The large part often 
played by heredity in the incidence of such fissures and the fact that they are 
frequently combined with craniofacial defects, which, being mostly of a germinal 
nature, can in no way be ascribed to a mechanical cause, may both be assumed to 
point in that direction, 

The same holds true in the case of such colobomata of the outer third of the 
lower lid as are regularly seen in typical cases of mandibulofacial dysostosis, which, 
like the downward drop of the outer canthus and the abnormal obliquity of the 
palpebral apertures, must be regarded as an effect of the skeletal hypoplasia. 

An entirely opposite view seems to be justified in the case of colobomata of 
the upper lid, for the theory that this defect may result from faulty fusion can 
hardly be maintained, since at no period of development are there clefts in the 
lids.” Rarely seen as an isolated finding, these colobomata stand forth usually 
in association with other ocular and facial deformities. 

Among these, some belong to the first group described and appear to be due 
to the exposure of the bulbar surface through the cutaneous gap during intrauterine 
life: dermoid and lipodermoid growths, which, at times, are accompanied by 
In this case, as in that of some larger, asymmetrical monstrosi- 
ties, it would seem indeed that the blame should be placed upon the constrictive 
action of amniotic adhesions. When, instead, other, more complex and symmetrical, 
anomalies are present, such as have been found to occur precisely in many cases 
of epibulbar tumors and of auricular defects, the cause seems to lie on a more 
or less localized, primary arrest of development, which, in turn, may be brought 
about by either a genetic disturbance or an environmental noxious influence acting 
upon the embryo at an early stage (Francois and Haustrate **; Falls ||). 

From the classification outlined, which is, of course, artificial and has been 
devised with the sole purpose of facilitating description, and from what has been 
said in the case of each type of lesions, one immediately concludes that no clear-cut 
boundaries exist among the three groups established or between them and those 
more extensive malformations which came to be listed under the name of 


accessory auricles, 


dysprosopia. 

It has been my purpose in the present report to emphasize the unbroken 
continuity that binds the above deformities into a gradual series, by describing three 
cases in which one or more such malformations were encountered. 


REPORT OF CASES 


Case 1.—A 33-month-old girl was referred to me by a neurosurgeon (Dr. FE. M. Osacar) 
because of a serious abnormality of the left eye which had been noticed at birth. The patient, 
an only child, was born at full term of a young, healthy mother after a normal labor. The 
pregnancy had been normal, except for a tapeworm infestation, which had to be treated with a 
teniafuge at the end of the second month of gestation. No other relevant facts were found in 
her personal or family history. 

On examination (Fig. 4), I noticed an aplasia of the external ear, which, though bilateral, 
was more marked on the left, where the pinna was reduced to the lobule and to a few small 
cutaneous outbuds, in which one could palpate a cartilaginous core. Just before what should have 


§ References 48 and 49. 
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been the initial part of the helix, a minute, funnel-shaped, 3-mm.-deep, blind fistula was seen 
on each side. Notwithstanding an atresia of both external auditory canals, audition seemed 
preserved to a large extent. The child’s vocabulary was normal for her age. 


Mild brachycephaly existed, the cephalic index being of 81.7. Large parietotemporal bossela- 
tions could be felt by touch, as well as a medially situated furrow, which extended from the 
bregma backward and vanished gradually into the squama occipitalis. The cheek bones were 
slightly underdeveloped, but no obliquity of the palpebral fissures existed. 

More striking was a pronounced hypoplasia of the body, not the rami, of the mandible, which 
caused the chin to recede to a pronounced degree and was more marked on the left. The mouth 
was not abnormally large; the teeth were normal and of a regular distribution. The temporo- 
maxillary joint seemed to be well developed and normally mobile. The hair developed properly 
except at the temples, where, curiously enough, it was sparse and, on the left side especially, 
in certain parts absent. 

While the right eye was normal in all respects, the left one was markedly microphthalmic 
and exhibited a large inferointernal coloboma of the iris and some remnants of the pupillary 
membrane. Since the eye was permanently rotated inward in an almost fixed position (in fact, 
a strabismus fixus existed, which in all probability was due to the presence of a fibrotic, inelastic 
internal rectus, since no passive external rotation could be obtained with a hook introduced into 
the outer fornix) examination of the media and fundus was difficult. Yet it could be seen that the 
lens was transparent and not affected by the coloboma, which reached far behind into the 
choroid. The left palpebral aperture was much narrower than the right one, the fissures measuring 
9 and 4 mm., respectively. 


Fig. 4 (Case 1).—Well-developed picture of mandibular dysostosis: The elements of the 
fundamental binomial, hypoplasia of the lower jaw and external ear malformation, are both 
present symmetrically. In addition to a left microphthalmia, pronounced, almost fixed, left 
esotropia exists. Hypotrichosis of the temporal regions can also be seen. 


The right eye showed no appreciable refractive error; its ability to fixate on small objects 
indicated a good visual acuity. With the left eye, vision seemed reduced to light perception. 

The patient was left-handed but otherwise clinicaly normal; she had a rather advanced 
mental development. The skin and the mucous membranes were all normal. 

X-ray examination of the head (Fig. 5) revealed a relative agenesia of the lower jaw and 
some slight convolutional markings of the vault as the only patent disturbance. No reduction in 
the value of the maxillary, or acanthion-nasion-ephippion, angle was encountered; this, in fact, 
being of 92 degrees, appeared somewhat enlarged. The nasal, or acanthion-nasion-basion, angle 
was likewise normal (62 degrees), as seemed to be the development of the massif facial, which 
presented no detectable asymmetry. On the other hand, a pronounced basilar kyphosis existed, 
as shown by the abnormally low value of the sphenoidal, or nasion-ephippion-basion, angle, 
which measured only 112 degrees, instead of the normal 130-135 degrees. The significance of 
the latter finding is difficult to assess. All that can be said is that a similar change occurs in 
Crouzon's disease, while in oxycephaly quite the opposite phenomenon takes place.®! In special 
instances, like Stenvers’, the osseous labyrinth appeared to be normal. No defect of the temporo- 
maxillary joint could be seen in such films as were taken; tomographic studies of that joint 
could not be made. 


Laboratory findings were all normal. 


Case 2.—The patient, now a 5-year-old boy, was first brought for examination at the age of 
16 months because of congenital partial inability to raise the eyelids, on account of which the 
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head was always slightly thrown backward. The patient had been born after an uncomplicated 
pregnancy and labor and was an only child; his mental development had always been normal. 

A family history of other developmental defects was elicited in that a maternal uncle suffered 
from a cleft palate and clubfoot and a first cousin had undescended testes and a clear mental 
deficiency. Besides, it could be ascertained that the patient's father was a second cousin of the 
maternal grandfather. 

Physical Examination.—A marked protrusion of the upper portion of the forehead existed; 
the lower, particularly the inferolateral, portion of the forehead was very much depressed, as 
were also the temples and the bridge of the nose. The malar bones were underdeveloped, as 
well as the orbital rim and the superciliary arcades. On the other hand, there was neither 


Fig. 5 (Case 1).—In both the P-A and the lateral view, the underdevelopment of the lower 
jaw and the convolutional markings of the cranial vault are apparent. 


Fig. 6 (Case 2).—This patient exhibits a relative agenesia of the whole upper jaw, the 
maxillary and malar bones being poorly developed. The auricles are distorted and much displaced 
downward, and tongue-shaped projections of the hair line are seen to reach the angles of the 
mandible. In addition to an anti-Mongoloid obliquity of the lid axes, a bilateral palpebral ptosis 
prevails. 


micrognathia nor hypoplasia of the intermaxillary bone (Fig. 6). The teeth were normal and 
normally aligned, in well-formed arches. 

Tongue-like projections of fine, downy hairs, in the form of side-whiskers, were seen to reach 
the angles of the mandible. The auricles had an abnormally low position and, though fully 
developed, were of an obviously distorted shape; the external auditory canal was normal on 
each side. Hearing was found to be normal in such rough clinical tests as could be performed 
at the time of writing. 
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Aside from a slight kyphosis, the whole skeleton, including the clavicles, was normal. No 
cervical pterygium existed. A bulky, thin-walled umbilical hernia was present, as was also a 
bilateral, rather large inguinal hernia, which at times occupied the scrotum. While the feet 
showed no undue peculiarities, abnormally developed interdigital folds were seen in both hands, 
especially between the index and the third finger (Fig. 7). 

Ocular Examination.—An anti-Mongoloid obliquity of the palpebral fissures, more marked 
on the left, was noticed (the right and left external canthi were 2 and 3 mm., respectively, below 
a horizontal line passing through the internal canthi). In addition to a slight epicanthus and an 
abnormal S-shaped contour of the lid margins, bilateral palpebral ptosis of moderate degree 
existed, which caused the patient to pucker the forehead in order to lift the eyebrows. The 
lids were thus seen to cover the upper two-fifths of the corneal surface, while, if the contraction 
of the frontalis muscle was prevented, only the lower two-fifths was left uncovered. The furrow 
and fold of the upper lid were absent. On the other hand, the tarsal ligaments and the lacrimal 
passages were normal; the eyelashes were also normal in number, length, and shape. The 
fundi and the refractive media were normal. 

The eyes were in orthotropia, and binocular vision was present at all distances and in al! 
positions of gaze, with the exception of direct sursumversion, in which a frank divergence of 
the visual axes occurred, as well as alternating suppression. As could be guessed from the 
downward slanting appearance of the palpebral openings, a slight but evident overaction of the 


Fig. 7 (Case 2).—A_ partial syndactylia, in the form of far-reaching interdigital folds, 
is seen in both hands. This is particularly noticeable between the fore and middle fingers. 


inferior oblique muscles existed. Convergence was good (near point, 5 cm.). No nystagmus 
was present. 

Approximate macular retinoscopic findings under atropine cycloplegia were as follows: 
O. D.: —4.00 sph— —1.00 cyl, ax 150; O. S.: +0.50 sph. Since cooperation was limited, visual 
acuity measurements could not be performed; yet it was readily seen that steady macular fixation 
existed and that vision was good in both eyes. 


Laboratory Findings.—The blood and urine were normal, and the serologic reactions were 
negative, both in the patient and in his parents. 

Roentgenographic Examination.—Aside from convolutional markings scattered over the 
cranium, and from a mild hypoplasia of the upper jaw, no abnormality was encountered (Fig. 8). 
The sphenoidal, maxillary, and nasal angles amounted to 130, 81, and 61 degrees, respectively. 

Case 3.—A man of 25 was referred to me by a neurosurgeon (Dr. M. E. Albarenque) because 
of inability, which might have been present since birth, to rotate the right eye upward. Accurate 
information concerning pregnancy and delivery, as well as early childhood, could not be elicited ; 
yet there seemed to have been no major, distinctly remembered or heard-of pathologic antecedent. 
No history of known ocular or somatic abnormality in the parents or relatives or of consanguinity 
existed. The patient was well developed and nourished and appeared alert and cooperative. 

At first glance (Fig. 9) a striking hypoplasia of both the maxilla and the medial portion of 
the malar bones was noticed, as a result of which the cheeks were markedly sunken and a mild 
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degree of inferior prognathism prevailed. The teeth had a regular distribution and were altogether 
normal ; yet an incomplete edge-to-edge bite existed. No other somatic abnormality was detected. 

On examination, the case proved one of ordinary unilateral paralysis of both the right inferior 
oblique and superior rectus muscles (Fig. 10), as a result of which the right eye was rotated 
far down; in addition, the right visual line could not be raised beyond a plane located at an 
angle of 15 degrees below the horizontal. The patient kept his head tilted backward, in order 
to achieve binocular single vision. When the head was straightened, a right hypotropia appeared, 


Fi . 8 (Case 2).—Aside from some convolutional markings scattered all over the cranium, 
a mild hypoplasia of the massif facial is the only roentgenographically patent disturbance. 


Fig. 9 (Case 3).—A defective development of the medial portion of the zygomatic bone and 
of the body and the nasal process of the maxilla is apparent on both sides. As a result of a right 
superior rectus and inferior oblique muscle palsy, the head is tilted backward in order to maintain 
orthotropia. 


which became more manifest as sursumversion was attempted; depression was preserved, and 
binocular vision was present in the lower third of the field of fixation. 

When forcible efforts were made to close the eyelids against resistance, the left eye was seen 
to roll fully upward, while the right eye, which was unable to perform any such movement, 
remained in the previous depressed position (disappearance of Bell's phenomenon). Vestibular 
stimulation of the affected muscles was just as ineffectual. There was neither ptosis nor pseudo- 
ptosis; on the contrary, the upper lids were symmetrically positioned in all directions of gaze, 
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Fig. 10 (Case 3).—Preoperative photographs: A and C, the contractile ability of the 
right superior rectus and inferior oblique muscles is abolished, as a result of which the right eye 
appears to be in a hypotropic position when the head is kept straight (B); however, the upper 
lids are symmetrically positioned; D and /’, the action of the right inferior rectus and superior 
oblique muscles is fully preserved; /:, the patient has binocular single vision in the lower field 
of fixation. 


even in extreme elevation, Accordingly, the right one seemed to be somewhat retracted in 
straightforward gaze, as a scleral band 1 mm. wide remained exposed between the upper limbus 
and the upper lid margin. Convergence was poor, its near point being no less than 15 cm. 

The media and fundi were normal. Refraction after cyclopentolate hydrochloride (Cyclogyl) 
instillation was as follows: O. D.: —3.50 cyl., ax 5; O. S.: —0.50 cyl, ax 10. Corrected vision 
amounted to 20/20 in both eyes. The interpupillary distance was 62 mm, No obliquity of the 


Fig. 11 (Case 3).—Postoperative photographs three months after moderate resection of the 
right superior rectus and careful severance of the adhesions existing between this muscle and 
the scleral insertion of the superior oblique: B, the patient is able to have his eyes straight while 
keeping his head in a normal position; (4) yet function of muscle operated on does not seem 
much improved; C, Bell's phenomenon is absent (when patient is ordered to shut his eyes tight 
while the lids are forced open, the right eye does not seem to move beyond that point reached in 
maximal sursumversion), 
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palpebral fissures existed. The visual field was entirely normal, as explored with the Goldmann 
perimeter, 


Roentgenographically, the cranium was found to be of normal shape and dimensions; the sella 
was rather shallow, but within normal limits, On the other hand, the upper jaw showed an 
over-all reduction in size, which reflected itself in the abnormally low values of the maxillary 
and nasal angles (76 and 55 degrees, respectively) ; the sphenoidal angle was normal (135 degrees). 


Laboratory findings (blood, urine, and serologic reactions) were entirely noncontributory. 


The external and middle ears were normal, as was also the vestibular and cochlear apparatus 
on functional examination. 


Surgery.—In an attempt to ameliorate the position of rest and enable the patient to keep his 
head erect, a 5 mm. resection of the right superior rectus was performed, with the use of local 
anesthesia. Although the muscle appeared to be of a normal size and quality, a prominent anomaly 
was found in that the superior rectus belly adhered intimately to the scleral insertion of the 
superior oblique. These adhesions were carefully severed and a band of Tenon’s capsule inter- 
posed between the two rough surfaces in order to forestall a recurrence of the union between them. 

The result was gratifying, for the patient can now maintain his head in a normal position 
while having comfortable binocular vision: yet the contractile ability of the muscle operated on 
did not improve in the least (Fig. 11). 


COM MENT 


The case first described exhibited a well-developed picture of mandibular 
dysostosis. The elements of the fundamental binomial,’* namely, hypoplasia of the 
lower jaw and external ear malformations, were both present and both bilaterally, 
as in Nager and de Reynier’s® case, with, in addition, a left microphthalmia, as 
in the case of MacIndoe’s, reported by Duke-Elder.*® Also, as in Frangois and 
Haustrate’s ** case, there was a uveal cdloboma in the affected eye, which, in turn, 
was found to be in a marked, almost fixed, esotropic position. Again, the girl 
showed a partial alopecia of the temporal regions ; in this respect, she bore a curious 
resemblance to two cases of incomplete Bardet-Bied! syndrome published by Walsh.** 
On the other hand, no major abnormality could be seen clinically or radiologically 
at the level of the temporomandibular joint, which, however, was not very closely 
investigated. 

Such cases of mandibular dysostosis as may be found in the literature have 
been collected and reviewed recently by Goldenhar'* and by Frangois and 
Haustrate.’* With the exception of one, or possibly two, cases, the condition has 
always been unilateral, or at least markedly asymmetrical. In all of them, it affected 
predominantly the mandible and those parts of the ear that are known to derive 
from the first branchial arch. In some, structures of an entirely different origin, 
such as the eye and/or its adnexa, were involved; yet these lesions were regarded 
as secondary features and do not seem to belong to the picture in strict propriety. 
In Bock’s ** case, in which facial hemiatrophy was congenitally associated with 
microphthalmos and with an epibulbar dermolipoma on the affected side, the skeletal 
deformity was not confined to the mandible and, appearing only in one of a pair 
of monozygotic twins, seemed due less to a germinal factor than to a peristatic 
deleterious agent. 

In the patient under discussion no such elective or preponderant involvement 
of parts derived from the first arch was seen, for the hypoplasia of the mandible 
was relatively of much less moment than that of the external ear, which derives 
in large proportion from the hyoid arch; besides, while the upper jaw, which is 
also derived from the first branchial arch, showed almost no evidence of under- 
development, the eye and the extrinsic muscles were severely affected on the left 
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side, thus denoting that a profound disturbance of the paraxial mesoderm had 
taken place. Indeed, the cranial vault itself presented some signs of a deranged 
growth. 

In the case reported next, in which the lesions were as extensive as in the 
previous one, a partial agenesia of the whole upper or maxillary segment of the 
face was plainly visible, in addition to some systemic deformities, such as large 
umbilical and inguinal hernias, webbed fingers, and kyphosis. The malar and 
maxillary bones were poorly developed; the auricles were much displaced down- 
ward, and a bilateral palpebral ptosis was noticeable. Furthermore, an anti- 
Mongoloid obliquity of the palpebral openings existed, with, as is usual in such 
cases, an overaction of both inferior oblique muscles. That this could be secondary 
to a horizontal deviation is out of the question, since none was present; that it 
could be due to a bilateral insufficiency of the superior rectus seems, on the other 
hand, most probable, for the prevailing ptosis spoke in favor of an associated 
underdevelopment of both the superior rectus and the levator muscle. Although 
slight, a certain deformity of the cranium was also present. 

In this boy, the upper, or maxillary, branch of the first arch had evidently 
suffered, as had also the adjoining paraxial mesoderm, and even perhaps the 
second, or hyoid, arch. 

Except for the involvement of the second arch, this was also the case in the third 
patient, who, nevertheless, showed an entirely different combination of ocular and 
facial defects. In this case, a moderately marked, bilateral underdevelopment of 
the upper jaw, particularly of the cheek bone and of the malar and nasal processes 
of the maxillary bone, not its alveolar process, occurred in conjunction both with 
a palsy of the elevator muscles of the right eye and with a homolateral large degree 
of astigmatism. 

The fact that when the patient was asked to close the eyes and the right lids 
were pulled open, the right eye did not move up, as the left one did, proved that 
the paralysis was not of supranuclear origin, i. e., that the nuclei, the nerves, or 
the muscles themselves were at fault, and not the connections of the nuclei with 
the cortical centers. The association of gross unilateral muscular anomalies with 
high refractive errors is not rare and has already been pointed out as a further 
proof of the developmental character of both defects.’ 


GENERAL CONSIDERATIONS AND CONCLUSIONS 


Whether or not one is willing, on morphological grounds, to accept the 
existence of a common denominator to these diverse facial developmental aberra- 
tions, there would seem to be no doubt that they are germinal in nature, that in 
the case of each one of them all the characteristic features are due to the same 
fundamental disturbance, and that their association follows a much too constant 
pattern to be regarded as fortuitous. 


Not being an embryologist, I feel myself skating on thin ice when I venture 
to draw any inferences as to what that disturbance might be. Yet the fact cannot 
be denied that the evidence at hand points to the development of some very 
definite structures as being defective. Such are not only the maxillary and 
mandibular processes, both derived from the first branchial arch, but also the 
frontonasal process, the adjacent paraxial mesoderm, and the second arch, all of 
which unite to form that external depression known as the primitive mouth 
(stomodeum) or are located in its immediate vicinity. 
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This is why I have thought of classifying these defects together under the label 
of peristomodeal malformations,{ in order to make their causal and _ topical 
relationships clear and to avoid confusion with all forms, whether complete, abortive, 
or typical, of the classically known dysprosopias, from which they differ quantita- 
tively, as well as qualitatively insofar as the involvement of both the osseous and 
the soft parts is concerned. In this respect, it may be well to note that the coincidental 
appearance of some of the anomalies under consideration with one of the major 
craniofacial or facial dysostoses is not rare and has been recorded by many workers. 
However, one must not conclude from this fact that the former, when seen in 
isolated form, are only formes frustes of the latter; rather, one must consider their 
eventual association to be the result of the particular extension assumed at times 
by the dysontogenic process. 

The relatively common occurrence of such malformations may be explained by 
the complexity of the developmental processes in this region.*? As already stated, 
whether this is due to an inherited disposition or to an environmental factor acting 
early during intrauterine life is still conjectural. 

Yet a circumstance seems to favor the hypothesis that these anomalies are 
genetically determined, In some of the patients afflicted by them, or in their relatives, 
other constitutional (somatic, endocrine, or psychic) deviations from normality are 
occasionally encountered, These deviations, in turn, may be considered as so many 
traits of that genotypic milieu known as the status dysraphicus (Bremer ™; 
Passow #), on which thrive most of the degenerative or malformative craniofacial, 
neural, and tapetoretinal disorders (Franceschetti and associates *). As shown 
previously, such was the case in the second patient described. 

Incidentally, it might be mentioned that that rare condition known as status 
Bonnevie-Ullrich seems to have much in common with status dysraphicus. Manifold 
abnormalities of the ocular muscles have been described as one of its main features.* 
Two pedigrees in which it was transmitted in an irregularly dominant way have 
been published by Rossi and Howald."* And last, but not least, it should still be 
said that in congenital ectodermal dysplasia, as well as in some allied, genetically 
determined conditions, such as incontinentia pigmenti, grave malformative defects 
of the eyeball are also known to occur.t In one case recently described by Gregory,” 
in which congenital cataracts existed in addition to very scanty scalp hair and to 
dryness of the nasal mucosa, even a typical form of Hallermann-Streiff mandibulo- 
facial dysostosis was present. 

While in most instances solitary congenital abnormalities of the eyeball and of 
its adnexa represent mere teratologic curiosities, their simultaneous occurrence 
with other defects of neighboring or distant structures is worth special considera- 
tion.’* This is particularly true in the case of cyclovertical deviations of the eyes, 
where, in addition to the motor disturbance, some slight developmental defects 
of the face may be present, which help to establish the real significance of the 
ocular trouble. As in the case of minimal cranial deformities,®? these defects usually 
pass unrecognized unless carefully investigated. 


{ This term came from a suggestion of Dr. Arey's in a personal communication to the author. 

# References 55-57. 

* References 59 and 60. 

+ References 62 and 63. 
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SUMMARY 


In addition to those well-known major forms of dysprosopia in which a severe 
osseous disturbance is present, there exists a number of circumscribed facial 
developmental defects where the skeletal deformity is either absent or slight. 
These are seen to affect structures derived from the maxillary and mandibular 
processes, which develop out of the first branchial arch, and from the paraxial 
mesoderm and the second arch as well, all of which concur to form that external 
depression known as the primitive mouth or are located in its immediate vicinity. 

Accordingly, it has been considered appropriate to designate them as peristomo- 
deal malformations. The intricacy of the process of growth at the level of the 
ventral or visceral part of the head probably accounts for the relatively common 
occurrence of facial developmental defects. 

In an attempt to arrange these malformations in a coherent system, three groups 
have been established according to their regional distribution or their pathogenesis, 
or both, for, albeit the peristomodeal structures have all been seen to be involved, 
the fact stands out that they are by no means constantly or uniformly affected, as 
though the dysontogenic disturbance were not always the same, or, at least, as 
though it had a variable topical disposition. 

The first group comprises those aberrations affecting the external ear, namely, 
the pinna and the auditory canal, and the eyeball, which for the most part exhibits 
epibulbar lipoid or dermolipoid tumors or colobomatous defects; preauricular 
appendages and fistulas may also enter the picture. The second group includes all 
cases in which a congenital disturbance of the ocular muscles is associated with a 
disorder of the facial scaffolding, particularly of the maxillary and malar bones, 
and of the shape and position of the eyelids; these anomalies are frequent and occur 
in accordance with some basic, easily recognizable patterns. The third group refers 
to such fissural lesions as result from a faulty fusion of the different processes 
which normally converge to build up the face. 

The above anomalies may, and usually do, appear separately; cases are seen 
in which they occur in combined form or are even accompanied by some of the 
more extensive types of facial dysostosis, from the abortive forms of which they 
must be clearly segregated. The possibility of their being present is especially to be 
borne in mind in cases of strabismus, whose developmental character they are 
supposed to establish. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted and no claim for priority is implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
interesting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


TRANSIENT MYOPIA AFTER USE OF ACETAZOLEAMIDE (DIAMOX) 


RTIFICIAL myopia due to a variety of drugs, such as arsenicals and sulfon- 
amides, is not uncommon. However, no case of transient myopia seems to have 

been reported after the use of acetazoleamide (Diamox). The following report 

appears to be the first. 

REPORT OF CASE 


A white 39-year-old man had been wearing a correction of +0.50 and +0.75 sph. for some 
time, to his entire satisfaction. One year before he presented himself in the office he was 
treated for obesity with 250 mg. of acetazoleamide a day and a salt-free diet. No ill effect 
had resulted as far as his visual acuity and refraction were concerned. Two days before his office 
visit he had started this treatment again. Next day he noticed that his vision had become blurred 
with and without the use of his glasses. 

Examination revealed the following: His visual acuity was 20/25 O. U. uncorrected. With 
his glasses on it was 20/40 O. U. Corrected with —0.25 sph.— —0.25 cyl, ax 60 and —0.25 cyl, 
ax 140, it became 20/20 O. U. Accommodation, convergence, media, and fundi were entirely 
negative. Fasting blood sugar and NPN determinations did not reveal any abnormality, The 
history was irrelevant. The patient was asked to discontinue the use of acetazoleamide and 
to force fluids. Two days later his complaints of blurring had disappeared, and his visual acuity 
had returned to 20/20 O. U. with his original hyperopic correction on. In order to complete 
this experience, the patient was asked to resume the intake of acetazoleamide and to report again. 
This time, however, no change of refraction occurred, even when the patient was asked to put 
salt into his food. 


The mechanism of this transient myopia is obscure. Diabetes mellitus, the 
commonest cause of such a refractive change, can be ruled out. The return to 
the patient’s original refraction after discontinuing acetazoleamide is very sugges- 
tive that this drug was the cause of his myopia. However, on two other occasions 
acetazoleamide did not produce any myopia in the same patient. It may be specu- 
lated that the reason for this may be a sensitivity factor. Acetazoleamide is a 
sulfanilamide derivative and could produce biological effects similar to those of 
the latter drug. Transient myopia after the use of sulfonamides is common. It 
does not develop initially but appears when the drug is taken on a subsequent 
occasion. Thus, Duke-Elder * suggested a sensitivity factor. 


The reason for refractory changes in some toxic and metabolic disorders is 
not known, though a common denominator could be suggested, i. ¢., dehydration 
with increased osmotic pressure in the blood plasma. This applies to diabetes, 
emaciation, diarrhea, profuse sweating, and perhaps toxemia and nephrosis. An 
increase of the osmotic pressure in the lens cortex would lead to imbibition of this 
structure and increased power of refraction. It is possible that acetazoleamide, as 
a diuretic, produces such an increase of osmotic pressure in the plasma and lens. 
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Kinsey and associates * demonstrated that the response to acetazoleamide is to a 
certain degree dependent on the sodium and aldosterone intake. However, in this 
case it was impossible to reproduce myopia even after administration of acetazole- 
amide and salt. 

SUMMARY 

A case of transient myopia after the use of acetazoleamide is reported. The 
mechanism is unknown. A change in the salt-water balance and sensitivity factors 
may be involved. 

Nore :—After this report was submitted, another episode of myopia for two days 
could be produced in the same patient after the intake of 250 mg. of acetazoleamide. 


Marcet Back, M.D. 
1675 Grand Concourse 
Bronx 52, N. Y. 
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Annual Reviews 


LENS AND VITREOUS 


JOHN M. McLEAN, M.D. 
New York 


Pyarrven writers of the literature on lens and vitreous which has been 
published since the last review ' shows it to be following the same pattern. 
The great majority of papers continue to deal with cataract surgery, including 
many variations in technique and in the management of complications. The second 
most popular field, as judged by the number of reports, would seem to be laboratory 
study of the mechanism of cataract formation. Our relative ignorance about the 
vitreous is reflected in the small number of clinical and investigative contributions 
on this subject. 

International Congress.—-A number of papers on both clinical and research 
aspects of the lens and the vitreous were presented at the XVII International 
Congress of Ophthalmology. The Acta* of that meeting are not available at the 
time of this writing; so the review of those contributions will have to be held 
for the future. 

LENS 

Books.—Three volumes have appeared which deal entirely or in part with 
surgery or research on the lens. Kirby’s* “Advanced Surgery of Cataract” is a 
companion volume to his well-known “Surgery of Cataract.’’* Published post- 
humously, it gives primarily the author’s personal opinions on surgical methods 
and outlines the techniques which are the result of a lifetime devoted to meticulous 
study of this phase of our specialty. He urges intracapsular extraction in patients 
past the age of 30, extracapsular extraction in younger patients. Curare and sub- 
capsular local anesthesia are preferred to retrobulbar block. The Kirby maneuvers 
for sliding delivery of the lens with forceps are carefully outlined, including direct 
separation of the zonule where necessary. Round-pupil extraction and postplaced 
chromic absorbable surgical sutures U. S. P. are advocated. Although the author 
is frankly stating his own opinions and preferences, he refers extensively to the 
literature and incorporates small sections written by McLean, Barraquer, Lemoine, 
Chandler, and Flagg. The volume is copiously and beautifully illustrated and 
deserves careful study by every cataract surgeon. 


In the third volume of “Modern Trends in Ophthalmology, 


’ edited by Sorsby,® 
reviews recent work 
on experimental carbohydrate cataracts and radiation cataracts. She also discusses 


a chapter by Pirie ® on “Some Current Biochemical Problems’ 


chemical, x-ray diffraction, phase contrast, and electron microscopy studies of the 
vitreous, while Berliner * describes in vivo microscopy of the human vitreous. 
Further consideration of radiation cataract is given in Cogan’s* chapter on 
“Action of X-Rays and Radioactive Substances on Ocular Tissues.” 
In a chapter entitled “Some Surgical Technicalities” * Barraquer-Moner dis- 
cusses curare anesthesia; Reed upholds keratome-scissors incisions in cataract 
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surgery, and Ridley summarizes very briefly his experiences with intraocular 
acrylic lenses. Stallard describes the merits of corneoscleral suturing, including two 
of the 1927 versions of Verhoeff sutures,’® without mentioning the “rethread” 
technique, which so many American ophthalmologists consider the Verhoef suture. 

McLean," in a chapter in “The Prevention of Disease in Everyday Practice,” 
discusses the prevention of complications in cataract surgery and outlines the 
approaches to and management of many complicating situations. 


CATARACT SURGERY 


Intraocular Acrylic Lenses.—The insertion of intraocular lenses to replace 
cataracts continues to hold the interest of many authors. Moreau and Cambrillat 
produced experimental cataracts by lens puncture in rabbits and found that the 
posterior capsule remained clear. Ridley lenses could be put in subsequently without 
difficulty from posterior capsular clouding. The Arrugas'* report on follow-up 
studies of over a year on 23 cases of the Ridley implant. Where the operative 
technique was good, vision of 6/12 to 6/9 was obtained in two to three months if 
the rest of the eye was good and of 6/6 several months later in some cases. Iritis 
and exudates were found in three cases and luxation of the lens in four. This latter 
accident occurred once at operation and once each at 2, 3, and 18 months, Glaucoma 
was encountered twice and controlled once by retrociliary diathermy and once by 
removal of the implant. 


Paufique '* cites his experiences in 29 cases. He obtained acuity of more than 
5/10 in 15 cases and of less than 1/10 in 3 cases. Binocular vision was obtained 
in 15 cases. His complications included malposition of the lens, in five cases, and 
displacement, in five cases. It was impossible to insert the lens in three cases. He also 
had early postoperative striate keratitis and iritis and late hypotony, pupillary 
occlusion, and secondary cataract. He concludes that the operation is difficult and 
rarely indicated, but that it is worth further trial in unilateral cataracts. 

Barraquer-Moner '* describes his modifications of the operation. He uses a 
rubber suction cup to manipulate the lenticulus and buried corneoscleral sutures 
of silk, together with plasmothrombin to seal the incision. This paper does not give 
his detailed results. He is strongly in favor of curare for relaxation to facilitate the 
operation and solves the problem of a cloudy posterior capsule by making a small 
central opening before inserting the lens. 

Parry *® tries to avoid luxation by threading a small retaining wire on the lens. 
Harshman and Shusterman,'’ who had only one postoperative dislocation in 13 
operations, use three preplaced sutures, which are tied after the lens is part way 
through the pupil. It is then manipulated into place by a spatula through the cornea. 
They report vision of 20/30 or better in 7 of 13 eyes. 

Paiva,’* who cites two cases, one with pigment on the lens and a fixed pupil, 
the other with a miotic pupil and posterior synechias, prefers to continue intra- 
capsular extraction until the new technique is better developed. He did, however, 
get eventual vision of 20/40 and 20/140 in his cases, both correctible to 20/20 with 
additional lenses. Vaz" reports his experiences with the operation in Portugal. 

Rougier *° tested 36 of 60 patients with unilateral aphakia with contact lenses 
and 18 of 29 with intraocular lenses for binocular vision. The intraocular-lens 
cases had binocular vision in 85% ; the contact-lens cases, in only 32%. He attributes 


part of the difference to the time factors involved and the duration of non-use 
of the eye. 
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Bietti,“ in an extensive discussion of the use of plastics in eye surgery, discusses 
lens replacement conservatively. He describes and illustrates various types of plastic 
Jenticulus for insertion into the anterior chamber and shows by sketches the types 
of Bietti, Strampelli, Apollonio, and Baron. These lenses may be inserted at the 
end of the operation or at a later stage. They are also potentially available for 
insertion into the anterior chamber to compensate for high myopia or hyperopia. 
He cites 10 cases of his own, 7 by Strampelli (1 for high myopia) and 8 by 
Apollonio (6 of them in blind eyes), all without serious complications. The eyes 
are free from inflammation in two weeks, and none show glaucoma. Gonioscopy 
shows slight thickening of the angle at the contact points only. The longest follow-up 
is 16 months. Bietti feels that if any intraocular lens is to be used to replace cataracts 
the anterior-chamber type has several advantages. It can be inserted at a later 
operation. There is no danger of luxation into the vitreous. It does not become 
pigment-coated, A late discission could be done around it, and if necessary it can 
be removed easily. The possibility of refracting the aphakic eye before the lens is 
inserted makes more accurate correction possible. The reviewer (who has had no 
experience with these lenses) would also suppose that this type would be much 
more compatible with intracapsular operation. 

Incision and Closure.—The long debates of recent years about the merits of 
different types of cataract incision have all but disappeared. Bartlett ** argues for 
the conjunctival flap, finding delayed wound closure about twice as frequent when 
it is omitted. De Kock * is for the keratome-scissors technique, as is Reed,’ while 
Medinger ** proposes an “angular” knife incision, which he has evolved through 
his experience in 5000 operations. Labib ** recommends temporal section in the 
presence of filtering blebs. 

Wound closure is treated in great detail by Roper,*® who covers the literature 
and analyzes various types of sutures. Hughes *’ reviews the literature somewhat 
more briefly and suggests two straddling absorbable sutures. Stallard * takes the 
opposite view. A “new” preplaced suture is described by Lancher,** who inserts 
three corneal needles, cuts down on each, and loops the sutures out. Kaufman *° 
advises care to avoid cutting preplaced McLean sutures but explains how they can 
be rethreaded when this accident occurs. Talbot °° has modified this type of suture 
by omitting the conjunctival flap to avoid tags of tissue in the wound. He has used 
his modification satisfactorily in 55 cases. Roig *' uses five corneoscleral sutures 
with a flap, while Herman “ outlines Imre’s technique. 

Results.—There is an interesting survey * of the results of 949 extractions 
done at Moorfields in 1949. This year is studied as a year of transition from extra- 
capsular to intracapsular methods and a time of increase in popularity of 
corneoscleral sutures. The visual results are rather better with the newer methods, 
and complications are fewer. Intracapsular extraction is particularly urged for 
complicated cases. 


Hope-Robertson ** describes 100 erisophake extractions, with 3% incidence of 
vitreous loss. He advises a 15- to 20-second pause after the application of suction 
to allow the instrument to set well. There is no difficulty with young patients. 
Moreno *° gives experiences with his own suction cup over five years. He advises 
tonometry after retrobuibar injection and waits to start the operation until intra- 
ocular pressure has fallen below 10 mm. Hg. 


Holland * describes “facts, fallacies, and failures’ 
on the extensive experience of India and Pakistan. 
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Technique.—There are a number of general reviews on cataract technique, by 
Kirby and Danforth,®’ Clark,** MeGuire,** Donegan,*’ Massin,*' Posner,** and 
Lipsius.** Mascati ** discusses operation without an assistant, and Evelyn * proposes 
extraction as a safe procedure in the surgeon’s office when hospital beds are in 
short supply. 

Lincoff ** suggests that when operation is indicated in psychotic patients, it 
should be done either with the patient under complete general anesthesia or with 
curare akinesia and very light sedation. Marretta *’ is pleased with the results of 
intravenous anesthesia in 68 cases. Rouher and Cantat * review hypnotics in pre- 
operative preparation, while Papst ** prefers succinyl bis-cholinesters and hyaluroni- 
dase. Vit ® uses 30-60 mg. Pendiomid (N,N,N’,N’-3-pentamethyl-N,N’-diethyl- 
3-azapentane-5,5-diammonium dibromide) for controlled depression of blood 
pressure to lessen the risk of hemorrhage. 

Gourlay *' discusses lens shagreen as an index of capsule strength in planning 
intracapsular operations. Rouher °* obtains good mydriasis by using phenylephrine 
30 minutes before operation. 

Dhurandhar and Maskati * use a lid block introduced through the conjunctiva 
of the outer fornix and orbital block through the upper lid. Using lid sutures, but 
no wound sutures, they sit their patients up in a few hours but do not dress the 
eyes for six days. 

If the superior rectus suture is left in place after operation, Youssef ®* finds it 
easier to remove sutures and handle complications, 

Nugent and Vertuno * describe the use of the erisophake for extraction without 
tumbling. They feel that this maneuver reduces complications, particularly when 
done with five corneoscleral sutures. 

Instruments.—No startlingly new instruments have been described. Paton ™ 
has angled the jaws of intracapsular forceps so that a horizontal grasp may be 
obtained on the capsule below. This instrument is also adaptable to grasping the 
capsule above. Beretta *’ describes a crescent-shaped hook, which he has used for 
20 years in extracapsular operations, as a very useful adjunct in expressing lens 
material when an attempted intracapsular operation results in capsule rupture. 
Esposito “* again describes a modified erisophake. 

Complications.—Various authors have studied the over-all problem of complica- 
tions. Wadsworth ** reviews the commoner disasters which bring eyes after cataract 
operation to the pathology laboratory and illustrates the underlying anatomy with 
histological preparations. In the same paper, he expounds on the details of scissors 
sections and the importance of left-handed scissors. Similarly, Blodi® studied 150 
eyes which had been enucleated after cataract operation. He found that 35% had 
been lost from secondary glaucoma. Twenty-six per cent had chronic uveitis after 
extracapsular extraction, as compared with 6% after intracapsular extraction. 
There were 14% epithelial downgrowths after extracapsular and 29% after intra- 
capsular extractions. It is not clear that this last complication was related to the 
type of lens delivery. Eight per cent were lost to purulent infections. 

Wiedersheim and Kessler “ studied the complications in over 500 extractions. 
They found the intracapsular technique safer. They recommend excision and cautery 
of iris prolapse on the eighth day. In a study of 200 cases in Greece, Polychronakos 
and Leanis ** found only six complications: three prolapses, one retinal detachment, 
one hemorrhage, and one wound rupture on suture removal. A statistical study was 
also made by Rodriguez-Barrios and Echague Vera. Flinn and Frell ® con- 
tribute general accounts of complications. 
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A group in Finland” studied the systemic complications in 1235 cataract 
patients and 115 detachment cases between the ages of 40 and 90. There was a 
2.2% incidence of hypostatic pneumonia in cataract cases, as against 5.2% in 
detachment cases. Mortality was 0.4%, with three cardiac, two pulmonary, and 
one embolic death. 


Holland and Lepisto ® studied 339 cases with complications and found that 
a few local applications of cortisone helped the iritis of retained lens cortex, or of 
hyphema, or of unknown origin. Chemosis, photophobia, and lacrimation were also 
improved, but striate keratitis was not. They found no evidence of impairment of 
wound healing. 


Villaseca studied four cases with late collapse of the anterior chamber. He 
concludes that choroidal detachment is secondary, for it occurred in only one of his 
cases. He believes that anterior vitreous hernia through a wide pupil after trauma, 
such as coughing, is responsible. Prophylactic anterior chamber air and miosis are 
recommended, Kronfeld,*’ on the other hand, feels that choroidal detachment is 
always present with a flat chamber and that wound leakage is the most important 
cause. He incriminates pupillary block and depression of aqueous formation as two 
other causes. There was evidence of trauma in less than half of his large series. 
Since nine days of flat chamber result in sufficient anterior peripheral synechias 
to cause glaucoma, leaky wounds should be repaired before that critical period has 
expired, or air injection and posterior sclerotomy used if no leak can be found. 
Murphy °° saw two delayed chambers re-form after acetazoleamide (Diamox), and 
Morales *' had one re-form on the 28th day with the diuretic mercaptomerin sodium. 
These experiences, if they are not coincidence, tend to support the theory of 
posterior edema. 

Imai "* studied 22 cases gonioscopically two to four weeks after cataract extrac- 
tion. In uncomplicated cases he found a few synechias around the wound and 
increased trabecular pigmentation. Iris prolapses were surrounded by broad anterior 
adhesions. 

Hilding ** found that hypotony persists well over 12 days after cataract extrac- 
tion, without jeopardizing the final visual result. Custodis,’* however, ascribes 
postoperative hyphema to rupture of capillaries across the incision on return of 
intraocular pressure at an earlier date. 

Lange,” after studying 712 cases of corneal swelling after operation, found the 
only significant factor a predisposition to glaucoma, and suggests herpes virus as 
a possible cause. 


Sourdille urges adequate surgical repair of iris incarceration as the only 
way to avoid secondary glaucoma. He stresses deep akinesia and curare. 


Frankenthal,"” who reports one large iris cyst which was due to epithelial 
inclusion, suggests irradiation as the treatment of choice. Blomskold ™ discusses 
three cases of epithelial downgrowth into the anterior chamber and gives the 
standard advice on management and prevention. 

Kapur,”’ in a rather general paper, deprecates vitreous loss. Spontaneous rupture 
of the hyaloid was found by Kirsch and Steinman *° to have an incidence of 14% 
in 250 uncomplicated intracapsular extractions. They distinguish two types: 
a localized rupture, which has no complications, and a generalized rupture, which 
may be accompanied by acute glaucoma, vitreous opacities, detached retina, or 
pupillary distortion. 
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Swartz *' reports the occurrence of Vogt-Koyanagi syndrome after extracapsular 
extraction. His case had bilateral uveitis and evidence of encephalitis. He discusses 
the possibilities of sympathetic ophthalmia or lens sensitivity or virus infection. 
Unfortunately, no lens sensitivity studies or virus recovery attempts were made. 


Complicated Cases.—A few papers deal with cataract operations in cases which 
are complicated beforehand. Sédan and Farnarier ** treat the combination of cataract 
and detached retina. When these conditions coexist, they prefer intracapsular 
cataract operation followed by detachment surgery. They find that cataract extrac- 
tion late after a successful detachment operation has a good prognosis if the original 
reattachment was complete. 

Viallefont and Boudet ** advise 30 days of streptomycin (1.0 gm. a day) and 
complete iridectomy when removing the lens in the presence of arrested ocular 
tuberculosis. Guillaumat and Tapie“* report 44 cases of lens extraction after 
nontraumatic uveitis. From their experience and study of the literature, they rec- 
ommend intracapsular operation. 

When cataract and glaucoma are both present, Wenaas and Stertzbach *° prefer 
to combine cataract extraction with single-pillar iris inclusion. They were able 
to control the glaucoma in 23 of 25 cases and prefer this technique to two operations. 

Vail,” in discussing the surgical approach to subluxated lenses, advises a Smith 
spatula to support the lens. 


Congenital Cataracts —The functional results of operation on congenital cat- 
aracts are not always good even with successful operation, Guillaumat and Girard * 
studied 77 cases and operated on 98 eyes in 56 of them. They found the prognosis 
varying with the associated lesions but generally best in zonular opacities. The 
zonular type also gave the best results in Bouzas’ series ** of 154 cases. He obtained 
final vision of 3/10 or better in only 36.4% and less than 1/10 in 42.2%. On the 
basis of these results, he opposes operation if better than 3/10 vision exists. Extra- 
capsular operation with iridectomy is his procedure of choice. He prefers to operate 
between the ages of 2 and 4 years. Results in a series ** of 139 cases followed five 
years or more in Prague seemed to favor operation before the first birthday in 
cases of advanced opacities. 

Wilezek “ prefers discission followed in a few days by lavage, while Wolfe * 
uses a combined lavage and suction technique. Labib “* discusses discission, and 
Velhagen “ has a “sawing” technique with an angled knife which he also applies 
to after-cataracts. 

Management.—Leahey ** outlines the management of aphakia, and Hurwitz *° 
describes cemented combinations of sphere and cylinder for ready supply and 
modification of temporary cataract glasses. 


Foley,”* in an interesting orthoptic study of unilateral aphakia, feels that he 
can predict the success of contact lens correction. This paper is also of interest in 
connection with the studies on intraocular acrylic lenses.* Toselli and Venturi ” 
studied binocular vision in patients with bilateral aphakia and found it possible, 
despite long intervals between operations, if there was not too much aniseikonia 
or heterophoria. 


Miscellaneous Papers.—The only two papers ¢ found on nonsurgical manage- 
ment of cataract failed to advance any new ideas. 


* References 12 to 21. 
+ References 98 and 99, 
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There are two interesting historical papers. One, by Esser,’ discusses the 
first record of cataract operation under general anesthesia. This was performed 
uneventfully by Johann Christian Jiinken in May, 1849, under chloroform. The 
other, by Funder,’” outlines the contributions of the Viennese school to cataract 
surgery. 

Goumet *” relates the entertaining story of a patient who was taught by a 
veterinarian to treat his own cataract with instillations of powdered sugar and 
vigorous nightly massage. Successful couching seems to have ensued! 


CLINICAL OBSERVATIONS 


A number of observations have been added to the literature in reference to 
diseases of the lens. Gallois *’* finds a correlation between narrowness and paucity 
of iris vessels and lens opacities. He believes that large and readily visible iris 
vessels are rarely associated with cataract. Presumably, he does not refer to any 
but normal vessels and uncomplicated cataracts. Nonnenmacher *°* found so much 
iris atrophy in a case in which he operated, and four others culled from the 
literature, that the entire iris came out when combined extraction was attempted. 
He had a good visual result without complaint of dazzling. 

Congenital Cataracts.—Duehr '® reports two cases of congenital nuclear cataract 
in babies whose mothers had herpes zoster early in pregnancy. It will take further 
observations to tell us whether another entity like the “rubella cataract” exists. 
Heydenreich '” describes membranous cataract and congenital iritis in a 12-day-old 
infant. This rare entity has usually been ascribed to syphilitic intrauterine iritis. 
However, both parents in this case had negative serological tests. 


Vercueil *” finds the South African experience with maternal rubella similar 


to that elsewhere, with production of congenital cataracts and deaf-mutism, as well 
as occasional associated eye defects. Babel’®* had the opportunity of studying 
histologically four early (under 20-week-old) fetuses with rubella cataracts. His 
findings are similar to those already described. He also found similar changes in 
a 14-week-old fetus without rubella history but with severe maternal diabetes. 


Diabetes.—-Polish workers *°’ studied 750 diabetic patients for seven years. 
They found lens clouding in 12% and clear-cut diabetic cataract in 1.7%. In two 
cases cataractous changes regressed, Osadchey ''° describes a 22-year-old man whose 
bilateral cataract completely cleared when his diabetes was controlled with insulin 
and diet. 

Radiant Energy.—McDonald, Hughes, and Peiffer '** warn that the lens is not 
as safe from beta irradiation as is generally believed. They cite delayed cataract 
formation in their own experience, and also from the literature, and advise this 
type of irradiation only as a calculated risk when a definite need for it is present. 
In their rabbit experiments they produced cataracts from limbal radiation with 
latent periods of from 15 months to 6 years. 

Kozina,’™ similarly, warns of the danger to the lens from x-rays. The results 
in 132 patients treated with x-rays for iridocyclitis or sclerokeratitis from 1936 to 
1950 were reevaluated. When a dose of 360 r or less was used, cataract either 
did not occur or was attributable to causes other than radiation. Haik *** and his 
co-workers give the details of four cases of lens opacities following beta irradiation 
for recurrent pterygium. 

Two surveys were made in industrial plants where there was excess infrared 
exposure. Pitter '* found that duration of exposure was the important factor in 
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glass blowers and advised the usual protective devices. Keatinge ''’ and his group 
studied 44 rolling-mill workers, using 104 inmates of a mental hospital as controls. 
They found posterior lens changes in both groups and emphasized the lack of 
specificity of this type of cataract. 

Miscellaneous Papers.—Ronne '* followed five cases of rapidly progressing 
nuclear and posterior saucer-shaped cataract in young (20-40 years) people. 
He was unable to explain the lesions on the basis of previous ocular disease, diabetes, 
hormone disturbance, trauma, or toxicity. 

Ocular reaction to lens material is stressed by Ballen and Hughes,''’ who 
describe a case of glaucoma with crystals in the aqueous which responded to 
removal of the hypermature lens. Oppel ''* reaffirms the importance of lens as an 
antigen in anterior uveitis after extracapsular operation. Binder *'’ describes a 
visible fluid current, presumably thermal, within a complicated cataract. 

Another case report of the rare cataracta uncinata internuclearis anterior, 
originally described by Vogt, is recorded by Marty.'*° 

The relation of heavy metals to the lens is commented on by Gourlay,'** who 
found metallic staining of the anterior capsule in 6 of 50 industrial workers exposed 
to mercury for long periods. Urinary studies showed high absorption levels in the 
men with affected lenses. Similarly, Bartlett '** noted lens changes and cataract 
formation in a patient who developed generalized argyrosis. 

Funder '** describes hypermature cataract in one eye of a patient with the 
Kayser-Fleischer rings of hepatolenticular syndrome, but this eye had a detached 
retina and there was fundus disease in the other eye. It seems more likely that this 
cataract is not directly ascribable to the systemic disease. 

Cataracts in the myopathies and myotonic dystrophy are described and discussed 
by Barth,’** Maranon,'** and Goslich and Mylius.*** 


Sabel **? reports that the lens changes in the rare chronic idiopathic tetany 


progress more slowly than those of surgically induced tetany. 

Paufique and Etienne '** saw complete cataract in! an infant with stippled 
epiphysis and partial cataract in one with galactosemia. 

Dufour '** and colleagues found the combination of cataract and oligophrenia in 
14 of 80 inmates in a home for the feebleminded. They consider this combination 
as a recessive hereditary trait. 

Georgiades '*° describes five cases of hyperchromic cataract. This is the opposite 
of Fuchs’ hypochromic syndrome and appears to be a new entity. In four of their 
cases the iris vessels were sclerotic with intense stromal pigmentation. They suggest 
that vascular lesions in the ciliary body may be responsible for the lens changes. 


EXPERIMENTAL STUDIES 

As in recent years, the greater part of investigative work on the lens is directed 
toward elucidation of the mechanisms of cataract formation. 

Carbohydrate Cataracts.—Alloxan diabetes and galactose diets are the two most 
popular tools for producing experimental animal cataracts. Patterson’s continued 
work in this field indicates in one study ‘*' that cataract can be prevented in 
alloxan-diabetic rats if the blood sugar is kept below 450 mg. per 100 cc. by starving 
them 40 hours a week. In another series of experiments '** both rats with alloxan 
diabetes and rats on high-galactose diets had unilateral carotid ligation to vary 
the blood flow to the two eyes. The galactose cataracts developed faster in the 
eyes with better blood supply, but there was no difference in the diabetic animals. 
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These findings suggest that the galactose supply to the eye is more directly 
responsible for cataract formation than is the case with glucose. Ordinarily, there 
is a rather direct relationship between blood sugar level and rate of formation 
of experimental cataract. Patterson,’** again, has shown that on galactose diets 
the blood sugar levels are parallel to the proportion of galactose in the diets, and, 
in turn, the speed of development of lens opacities is dependent on this factor. 
Comparison of blood sugar levels and time of onset of cataracts indicates that 
galactose is four or five times as cataractogenic as glucose. Phlorhizin prevention 
of renal reabsorption was used to lower the blood sugar level. Since this reduced 
cataract formation, it appears that the blood sugar level is responsible directly, and 
not indirectly, by interfering with intestinal absorption of some vital metabolic 
factor. He outlines further experiments to break down the factors in carbohydrate 
cataractogenesis by feeding galactose in the presence of adequate insulin coverage. 

Alagna '** found that desoxycorticosterone acetate tends to slow the development 
of cataracts in alloxan diabetes and that dimercaprol, nicotinic acid, riboflavin, 
vitamin E, and corticotropin moderate the onset and development of cataracts in 
dithizone diabetes. A group from Jefferson Medical College '* confirms the lens 
changes found in alloxan diabetes, the extent depending on the severity and 
duration of diabetes. The changes regress with insulin control of the blood sugar. 

Barany and Brolin ' tried to moderate the development of cataracts in alloxan- 
diabetic rats by injecting long-acting insulin subconjunctivally in one eye (1 to 4 
units per day). They were unable to find differences between the injected and 
the control eyes. 

Rodriguez '*’ studied the effect of diets on rats made diabetic by subtotal pan- 
createctomy and by partial pancreatectomy plus alloxan. They found that 
high-protein diets produced less cataract than high-carbohydrate diets, and high-fat 
diet none at all. Adequate insulin protected against cataract, while inadequate insulin 
slowed cataract formation but did not prevent it. 

Brolin *** found increased fluorescence in the cataracts of human diabetes 
mellitus and rat alloxan diabetes. Atrophy of the Golgi apparatus in ciliary epithe- 
lium in the presence of alloxan-diabetes cataracts in rabbits was described by 
Karaki.'*” 

Rouher and Tronche '*’ found that diets containing 50% galactose produce 
cortical cataracts consistently in rats and that injections of fresh protein failed to 
modify their evolution. Tojo * found that scorbutic guinea pigs developed galactose 
cataracts in four to seven days when the diet contained 30% casein but took twice 
as long when this was reduced to 5%. A French group' studying galactose 
cataracts in rats found increase in lens weight with decrease in total hydrosoluble 
proteins. 

A British group '** found that subcutaneous cocarboxylase failed to prevent 
lens changes from a 30% galactose diet. They explain the apparent contradiction 
of the findings of previous workers who added the enzyme to the diet on the 
supposition that the animals had selectively failed to eat it. 

Radiation Cataracts.—Some of the same group '** irradiated one lens in rabbits 
with 1400 r to produce cataract. They then studied glyceraldehyde phosphate, 
dehydrogenase, glyoxalase, and acetaldehyde oxidase and found all these enzymes 
reduced as compared with the control lenses. Aldolase was unchanged until the 
lens became completely opaque. Coenzyme A and nicotinic acid fell during the 
development of the opacity. These results suggest an early loss of glutathione 
during cataract formation. 


556 


q 
= 
Be 


LENS AND VITREOUS 


Hughes’ group ''' produced cataracts by irradiation with beta rays at the 
limbus. Shock and Puntenney,’** finding insufficient alteration in ciliary body 
function under irradiation, conclude that the cataracts must be produced by direct 
action on lens. 


Ascorbic Acid.—Various authors have studied ascorbic acid in relation to lens 
changes. Linnér '** found its concentration in the lens and aqueous lowered in 
cataractous eyes. He also measured the plasma and aqueous levels in normal and 
aphakic eyes at saturated and subsaturation levels. Above saturation there was no 
difference between phakic and aphakic eyes, but below saturation the difference 
was significant. Taking this as an index, it may be assumed that in senile cataracts 
the rate of plasma flow through the secretory part of the eye is below normal. 


Yasukura ‘*’ was able to produce dinitrophenol cataracts in guinea pigs. Animals 
deficient in ascorbic acid had a higher percentage and developed the cataracts 
earlier. He also found a cataractogenic substance in the urine of rabbits given 
dinitrophenol, an ether extract of which produced cataracts in scorbutic guinea pigs. 
De Conciliis'** produced dinitrophenol cataracts in rabbits and chickens and 
ascribed them to changes in anaerobic carbohydrate metabolism. 

Kulezycka '** studied 58 human lenses for degree of pigmentation and ascorbic 
acid concentration. He found 28.4 mg. per 100 cc. of ascorbic acid in young lenses, 
the amount decreasing with age. The values are lower in yellowish cataracts and 
approach zero in black cataracts. Ogino, Ichihara, and Ito '*’ found an abnormal 
increase in urinary hydroxydiketogulonic acid when ascorbic acid was injected into 
cataractous patients. Workers from the same institution '*' also injected ether ex- 
tracts of urine from cataractous and control patients intraperitoneally into guinea 
pigs. The cataract extracts produced cataracts ; the controls were negative. 

Arkin *** thinks that cataracts which form after operations for glaucoma are 
due to loss of ascorbic acid from the aqueous with consequent defect in the oxidative 
processes of the lens. Sbordone '** feels that such cataracts are related to increased 
aqueous protein, which he demonstrated in rabbits subjected to glaucoma operations. 
It is interesting to compare these views with those expressed by others and reviewed 
last year * and the year before.*®* 

Miscellaneous Studies.—De Vincentiis*®® made an electrophoretic study of 
water-soluble lens proteins after paracentesis, iridectomy, scleral diathermy coagula- 
tion, and vitreous injection of homologous plasma. All of these procedures resulted 
in increase in the a-fraction and decrease in the #-fraction, Gemolotto '* found 
increase in the y-globulin fraction and decrease in serum albumin of the blood of 
patients with senile cataract. It is questionable whether these findings are directly 
related to the lens changes or to the patient’s age and other factors. 

Maass and Meyer-Arendt **’ studied 11 senile cataracts for ultraviolet absorp- 
tion in a quartz spectrophotometer. They found extinction lower than in normal 
lenses. Weale *** measured the spectral absorption of two fresh human lenses 
at 420 to 650 my. 

Giroud and Martinet '* fed pregnant rats 0.5 mg. of thyroxine a day and 
studied the fetal eyes. Twenty per cent had cataracts with thickening and changes 
in the anterior epithelium. 

Diamant **° noted temporary lens clouding in guinea pigs given large injections 
of cholinesterase inhibitors in a study on central nervous system effects. He had 
no explanation for the phenomenon or its reversibility. 
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As part of a study of retrolental fibroplasia, Mizukawa, Hoshino, and Naka- 
yama *** kept rats at barometric pressures of 155 mm. Hg. They observed opacities 
which developed in 12 to 60 minutes, starting at the center of the lens. They dis- 
appeared in 25 to 90 minutes after restoration of normal pressure. 

Fujimoto *** found the reductive form of glutathione reduced in both traumatic 
and naphthalene cataracts in rabbits. 


VITREOUS 


Hilding *** made very careful studies of the vitreous body in aphakic eyes. He 
found that on movement of the eye after uncomplicated intracapsular extraction 
there might be increase in anteroposterior dimension, rupture of the hyaloid, tension 
lines, detachment, shrinkage, and partial liquefaction. These changes were increased 
by instrumental disturbance of the vitreous at operation. He describes detachment 
of the retina following adhesion of vitreous strands to the wound. 

Electrophoretic studies were made on beef vitreous by Brunish, Rowen, and 
Irvine.“°* They were able to separate four components, one of which resembled 
serum albumin in mobility. There was indirect evidence of the presence of 
hyaluronidase, as well as hyaluronic acid. 

Vitreous Replacement.—Paufique *’ reports further on his vitreous “grafts” 
of lyophilized vitreous. He operated on 12 blind eyes, with good anatomical results, 
without glaucoma or detachment. 

Basu *** replaced vitreous with cadaver vitreous in two cases, one for vitreous 
opacities and one to make up massive loss at cataract operation. Both patients 
appeared to do reasonably well. One recovered 4/60 vision; the other 6/24, which 
was maintained nine months. 


Seuderi '*’ experimented on rabbits, replacing vitreous with homologous vitreous, 


human spinal fluid, and polyvinylpyrrolidone. The first two gave lasting good 
results, The synthetic clouded in 40 days. Toda *** found vitreous replacement for 
experimental hemorrhage feasible in rabbits. 

Fanta *® treated the affected retina successfully by electrocautery in Eales’ 
disease. Dorello and Ronchieri**’® confirm the work of others on streptokinase- 
streptodornase in experimental vitreous hemorrhage. 

Vitreous Detachment.—Lindner *" describes and illustrates again the slit-lamp 
picture of vitreous detachment. 

Busacca *"* describes six cases of vitreous separated by opaque exudate which 
became transparent, with improvement in vision. One of the six had a posterior 
hole. He believes the causative factor to be chorioretinitis or retinal hemorrhage. 

Favre '™ describes three types of vitreous detachment with anterior superior 
attachment and discusses the ways in which this may result in peripheral retinal 
tears if peripheral retinal degeneration is present. 

528 E. 68th St. (21). 
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Fig. A.—Pupillography is the recording and analysis of pupillary movements and reflexes 
under controlled conditions. The method used up to the present consists of two steps, namely, 
(1) cinematographic recording and (2) subsequent measurement of the changing pupillary 
diameter from the film record, 
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Fig. 1. — Recording: 
The patient sits in a dark 
room with his head com- 
fortably supported by a 
headrest (A) and chin- 
rest (B). To prevent 
convergence, he looks at 
a dark-red point in ap- 
parent infinity, which is 
placed above and behind 
his head and reflected by 
a mirror (C). His eyes 
are illuminated by dark 
red-infrared lights (D) 
and photographed by the 
double-lens system (£) 
on infrared-sensitive mo- 
tion picture film at the 
rate of 10 or of 30 pic- 
tures per second. Green- 
yellow light stimuli from 
the stimulation lights 
are presented at 
chosen intervals by means 
of shutter mechanisms 
(G), which are geared to 
the camera. 


Fig. 2. — Measurement: 
The largest horizontal dia- 
meter of the pupils is meas- 
ured, picture by picture, and 
pletted, as the ordinate, 
against time, as the abscissa. 

Originally, all measure- 
ments were done by hand. 
Projector (A) throws the 
enlarged negative images on- 
to a screen (B). The pupils 
are measured with calipers 
(C) and the values plotted 
on a paper strip (D). 
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Fig. 3.—The electronic measuring apparatus saves time. The film is projected (A) via 
stationary mirrors (8) onto a rotating mirror (C), which alternately sweeps the right-eye 
and left-eye images across a slit (D). A photocell (/) and oscilloscope (/’) are used to 
measure the pupil diameters, and the measurements are plotted by the camera (GC). 


In the future, “direct pupillography” will furnish instantaneous direct-writing pupillograms 


Fig. 4.—Diagram of pupillary path- 
ways. Broken lines: parasympathetic 
reflex arc from retina (1) over optic 
nerve and optic tracts to the pretectal 
area (2); the pretectal area of each 
side sends fibers to the homolateral and 
heterolateral third nerve nuclei (3,4). 
Efferent impulses travel, via the third 
nerve (5), ciliary ganglion (6), and 
short ciliary nerves to the iris sphinc- 
tér. Solid lines: inhibitory paths from 
cortex (8), thalamus (9), and hypo- 
thalamus (/0) to the third nerve 
nucleus (4) and ascending inhibitory 
path (/7). Dash-dot lines; sympathetic 
dilator path from cortex via thalamus, 
hypothalamus, cervical cord, and sym- 
pathetic chain (8—9—10-—12—13—14 
—I15), 
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Fig. 5.—Diagram of pupillary pathways, sagittal 
view. The pathways and numbers are the same as 
those in the horizontal view shown on the previous 
page. 


Fig. 6.—Direct and consensual light 
reflex, Crossed and uncrossed pupillary 
fibers in the optic chiasm and posterior 
commissure are equal in man (A), 
while in cats (8) the crossed fibers 
(solid lines) outnumber the uncrossed 
(broken lines), Consequently, the direct 
and consensual reactions to light are 
equal in man (C) but in cats ()) the 
direct (solid line) reaction exceeds 
the consensual response (broken line). 


Light 


é 


Fig. 7.—Normal light reflex in man. 
A, pupillogram. (2B), differential curve, 
obtained by plotting the extent of 
motion within each successive 0.1 sec- 
ond (in millimeters), as the ordinate, 
against time (in 0.1 second), as the 
abscissa. Contraction and redilation 
occur in phases of increasing and de- 
creasing speed. The c-wave corre- 
sponds to the contraction phase of the 
pupillogram; D- and E-waves, to the 
first (faster) and second (slower) re- 
dilation phases, respectively. 
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Fig. 8.—Reaction to darkness in 
normal man. A, (a) the right eye is 
adapted to a stimulating light of 
“standard” (15 f-c.) intensity, while 
the left eye remains in darkness; (b) 
the light is cut off, and both pupils 
respond by dilation; when the light is 
readmitted, they contract (c) and re- 
dilate (d). B, when low-intensity light 
is used, the first dilation is poor or 
absent, while contraction and redilation 
are relatively well preserved. Solid 
line=direct reaction ; broken line=con- 
sensual response. 
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Fig. 9.—Psychosensory reflex dila- 
tion. A, normal response to a sudden 
sound stimulus. B, reaction in a patient 
whose left superior cervical ganglion 
had been removed. The dilation of the 
normal pupil greatly exceeds that of 
the side of operation, C, cocaine- 
epinephrine test in the same patient. 
The time axis represents minutes, and 
the arrows indicate time of instillation, 
1 drop at each arrow. The pupil on the 
injured side fails to dilate to cocaine 
and is hypersensitive to epinephrine. 
Solid line = normal pupil; broken line 
= pathological pupil. 
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Fig. 10.—Pharmacodynamic effects. 
Four experiments are superimposed on 
a common time axis (in minutes), The 
arrows denote time of instillation (1 
drop at each arrow) of the substances 
into the conjunctival sac. The curves 
show responses of the normal dark- 
adapted pupil to (A) cocaine hydro- 
chloride (2%), (B) homatropine hydro- 
bromide (2%), (C) epinephrine chloride 
(1: 1000), and (D) physostigmine sal- 
icylate (2%). 
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Fig. 11.—Pathology of the light reflex. Pupillary reactions are integrated autonomic reflexes. 
The response to a standardized light stimulus depends on the equilibrium of pupilloconstrictor 
and pupillodilator impulses present in the iris at the moment of stimulation. When a lesion 
injures one of the pupillary centers or pathways, the normal reflex pattern is modified in a 
manner characteristic of the site of the lesion. Horizontal dash-dot line: diameter of normal, 
dark-adapted pupil; A: normal pupillary reflex to light; solid lines: abnormal pupillary 
responses in conditions causing smaller than normal pupils (E, F, G1, G2, H); dotted lines: 
abnormal pupillary responses in conditions causing larger than normal pupils (B, C, D1, D2, D3). 
For further explanation, compare summary in Figure 12. 


Condition Pupillary Manifestations 
Mydriasis (dotted lines on Fig. 11) 


Maximal central sympathetic Irrita- Absence of light reflex or sluggish, inextensive reflex 
tion with prolonged latency period and short duration; 
bilateral (D3) 


Submaxima! central sympathetic Normal latency period; v- or w-shaped light reflex; pupils 
ritation larger than normal; bilateral (D1 and D2) 


Parasympathetie (nonirritative) nu- Prolonged latency period; pupils slightly larger than nor- 
clear or postnuclear lesion of the mal; sluggish, inextensive light reflex; unilateral or bi- 
third nerve lateral (C) - 


Lesion in the afferent pathways of Prolonged latency period; slower than normal w- or v- 
the light reflex shaped light reflexes; pupils remain equal, even in uni- 
lateral lesions (8) 


Miosis (solid lines on Fig. 114 = normal 
reflex to light) 


Peripheral sympathetic lesion Pupil smaller than normal; contraction speed slightly 
second redilation phase absent; usually uni- 
ateral (2) 


Central sympathetic (diencephalic) Shortened latency period; pupils smaller than normal; fast, 
lesion abrupt, though less than normally extensive, light re- 
flexes; bilateral (/) 
Central sympathetic and parasym- + small; w-or v-shaped light reflex; bilateral (G1 and 
pathetic (diencephalic and mesen- 2) 
cephalic) lesion 


Parasympathetiec (irritative) lesion Prolonged latency period; pupils miotic; inextensive, slug- 
gish light reflexes; may be unilateral or bilateral (//) 


Fig. 12.—Pathology of the light reflex 
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Functional changes in the pupillary 
reflex pattern ; influence of fatigue and 
emotions. 


The light reflex can be fatigued by 
repeated stimulation or as a part of 
general fatigue. The reflex shapes found 
in progressive stages of fatigue are 
analogous to those (shown in Fig. 11, 
E to H) caused by damage of, in the 
sequence of their occurrence (1) pe- 
ripheral sympathetic chain (impulses 
originating in the cortex), (2) inter- 
brain, and (3) midbrain. Fatigue, there 
fore, is an ordered sequence of events, 
whereby the functions of specific nerv- 
ous centers are diminished and finally 
exhausted in a given order. Cortical 
centers fatigue sooner than subcortical 
centers; the sympathetic earlier than 
the parasympathetic. In contrast to 
pathological reflex patterns, which are 
permanent and irreversible, physio- 
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Fig. 13.—Normal low-intensity light reflex. With de 
creasing stimulus intensity the reflex becomes less exten- 
sive and assumes w-shapes, with slower contraction 
speed and a longer latency period. Solid line: reaction 
to 15 f-c.; broken line: reaction to 4, f-c.; dotted line: 
reaction to 0.2 f-c. 


logical fatigue can readily be reversed by sympathetic stimulation, emotional excitement, or 
spontaneous thinking (psychosensory restitution phenomenon). Str-ng emotional excite- 
ment may even transitorily produce reflex shapes analogous to those found in cases with 


central sympathetic irritation. 


In old age, pupillary reflexes disintegrate. Reflex shapes found with advancing age 
are analogous to those of progressive fatigue. But in old age recovery is incomplete and 
the “fatigue shapes” become permanent, thus revealing organic damage. 


~ 
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Time in O | sec 


Fig. 14.—Anisocoria always indicates unilateral or asymmetric bilateral pathology. The prog- 
nosis of the condition depends on the site and etiology of the causative lesion. As examples, A 
shows dynamic contraction anisocoria (unilateral third nerve lesion, incomplete); B, static 
anisocoria (unilateral damage to the cervical sympathetic), and, C, a unilateral Argyll Robertson 
syndrome. Solid line = normal pupil; broken line = pathological pupil. 

In addition to these charts a collection of clinical cases was shown (primary simple glaucoma ; 
multiple sclerosis ; neurosyphilis; Horner’s syndrome; diencephalic syndromes; pathology of the 
efferent third nerve, optic nerve, chiasm, and tract, pretectal area, and posterior commissure). 
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A New Approach for Sclera-Shortening Procedure. Dr. RamMONn CasrTrRoviEjso. 


About two years ago, dissatisfied with the results obtained with the sclera- 
shortening procedures for retinal detachment, mainly, lamellar scleral resection and 
full-thickness resection of a strip of sclera, I started using a new procedure of scleral 
shortening consisting in draining the subretinal fluid through a perforating electro- 
coagulation puncture enlarged with a punctum dilator, folding the sclera outward 
around the equator of the eye, and maintaining the fold by mattress sutures. The 
fold extended along the equator as much as was needed, depending upon the case, 
from one to three quadrants of the eye. When more than one quadrant required 
treatment, one or more of the rectus muscles were disinserted to have a better- 
exposed surgical field. In the first few operations mattress 000 chromic absorbable 
surgical sutures U. S. P. were used, alternating with single 0000 nonabsorbable 
surgical sutures U. S. P. between the mattress ones to give a more lasting effect 
to the fold in case the former would reabsorb before the desired effect on the 
operation had been obtained. The operation was finished by the application of 
diathermocoagulations about 5 mm. behind and in front of the fold, spaced every 
6 mm. approximately. After a few cases were done according to this procedure, 
the absorbable surgical sutures were discontinued altogether, and only mattress 
nonabsorbable sutures were used to maintain the fold on the sclera. In 11 cases in 
which the prognosis for response to other retinal detachment procedures was 
considered very unfavorable the new method was used. In eight of these cases 
previous retinal detachment operations had already failed. In 7 of the 11 cases 
the retina remained reattached, with improvement of vision. In three of these 
seven cases the reattachment of the retina took place months after the operaion, 
persistent extensive pockets of elevated retina giving the impression that the 
operation had already failed and further surgery was not likely to be effective. 
In three cases severe intraocular hemorrhages took place, which seemed to be 
explained by injury to the choroid in passing the suturing material through the 
scleral fold. This complication suggested the desirability of maintaining the scleral 
fold without perforating the sclera. 

Dr. William G, Everett reported in the June, 1955, issue of ArcHIves a pro- 
cedure which, if not identical with the one I had been using, was very similar, 
with all the basic characteristics of mine, mainly, evacuation of subretinal fluid, 
folding of the sclera outward, and maintenance of the fold by mattress sutures. 
Dr, Everett acknowledged in his article that he was acquainted with a type of 
sclera-shortening procedure similar to that I was performing coincidentally with his. 

I would now like to report a further simplification of a sclera-shortening pro- 
cedure for the treatment of retinal detachment which I have developed during the 
past year, using metal clips instead of sutures to hold the scleral fold. The operation 
consists in the dissection of the conjunctiva to expose as much of the sclera as 
may be required to treat and detaching as many of the rectus muscles as is 
necessary to obtain a good surgical field. A perforating diathermocoagulation 
puncture is made approximately at the equator and enlarged with a puctum dilator, 
draining all or most of the subretinal fluid, thus making the eye soft and permitting 
the sclera to be easily folded with fixation forceps. The scleral fold is maintained 
with metal clips made of Monel metal 4 mm. long, with one tooth of 0.25 mm. 
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at each end. The clips are applied with specially equipped clip-applying forceps 
approximately every 7 mm. As many clips as may be necessary are used to complete 
the desired length of the fold. After completion of the fold, the globe generally 
remains with a fairly normal tension. About 4 to 5 mm. behind the fold, the 
sclera is treated with diathermocoagulations and air injected into the vitreous if 
an extensive detachment persists at the completion of the operation. 


This operation has been carried out in six very unfavorable cases of retinal 
detachment with large retinal rents and retinal degenerative changes—in four cases 
after one or more operations for retinal detachment had failed. The period of 
postoperative observation has ranged from four months to over a year. In four 
cases the retina has remained in good position and vision has improved, The results 
so far obtained seem to compare quite favorably with other, more complicated 
sclera-shortening procedures. The simplicity of the operation should make it 
possible to be carried out by a greater number of ophthalmic surgeons than the 
more complicated procedures of scleral shortening. The application of this new 
technique in many selected cases, permitting a more adequate evaluation of the 
new method, will in time permit one to decide whether the new procedure has 
advantages over the previous ones. 


In the past two months I have observed two cases in which, although the 
retina was still maintained in good position, persistent conjunctivitis accompanied 
by moderate chemosis and mucopurulent discharge developed. This persistent 
ocular irritation, which did not respond to treatment with antibiotics, cortisone, or 
other medications, seemed to have been produced by intolerance to the clips, whether 
caused by mechanical irritation or by chemical reaction either in Tenon’s capsule 
or in the muscles. In one case an attempt to remove the clips showed that they 
were covered by scar tissue, making their removal difficult ; however, it was possible 
to remove one clip, and the irritation subsided somewhat. In another case two 
clips were removed, also with great difficulty, on account of bleeding granulation 
tissue surrounding them. Subsequently, five more clips in this patient extruded. 
This eye has remained irritated, indicating continuing intolerance to the remaining 
clips, which may have to be removed unless they are extruded spontaneously. The 
manufacturer of the clips, Mr. E. A. Storz, of the Storz Instrument Company, 
has made exhaustive inquiries regarding the type of material that would be best 
tolerated by the eye and has suggested the use of titanium. (The clips and clip- 
applying forceps are manufactured by Storz Instrument Company, 4570 Audubon 
Ave., St. Louis.) He is making some clips with this new material, which will be 
used in animal experimentation and in hopeless human cases as well, mostly to 
test their innocuity. This new and simple procedure, which seems to open up 
a new approach to the treatment of unfavorable cases of retinal detachment, should 
be considered still in the experimental stage until it has been proved by further 
clinical data that the clips are well tolerated by human eyes. 


DISCUSSION 


Dr. GraHAM CLARK: | should like first to congratulate Dr. Castroviejo on 
another very fine movie. We are coming to expect his photography to be excellent 
and always look forward to it. I should also like to congratulate him on the 
pioneering spirit with which he carries on. It opens new avenues which many of 
us are a little timid to try, and yet we often turn into these avenues later and 
succeed. 


I was frankly rather skeptical of this approach to scleral shortening when 
Dr. Everett first came to me with his concepts. | was much more reassured at 
the end of his experimental period. I shall limit my comments chiefly to the 
experimental results which Dr. Everett obtained. 


One of the first things that caused me to urge caution in the procedure was the 
fear of damage to the choroid. 1 had remembered from our Miller-type operations 
that the choroid was a highly retractile tissue, and Dr. Pischel told me if the 
choroid bulged to tickle it. You have no doubt observed that when stroked with 
a piece of cotton it will retract. This retractile property seems to act here, and we 


573 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


found in our animal eyes that we had not in one single case incarcerated the choroid 
in our folds, In all sections the choroid lay perfectly free but slightly thickened 
beneath the folds. That was also borne out in the human eyes, for in the earlier 
stage of the development of this operation we used to open the top of the fold, 
believing that we helped by allowing the episcleral tissue to invade the wound, 
and we found no choroid incorporated in the human eyes. 


This operation has been demonstrated in animal eyes to offer further merit 
in that the sutures hold the full thickness of the sclera, and therefore the shortening 
obtained will persist longer than it does in most of the other operations, save only 
the penetrating Miller resection. All our experimental results show that in each 
of the various types of sclera-shortening procedures—the fold, the buckle, and 
the lamellar and the penetrating resections—the eyes have returned within four 
months to their normal dimensions. This, | realize, is in contradication to clinical 
evidence which has been offered, in which the refraction has been shown to remain 
altered for a longer period than that. 

This operation has further merit in that it does no damage to the eye tissues. 
The eye shear the operation shows less reaction than after any other type of sclera- 
shortening procedure I have seen. 

We have at present a series of 37 of these scleral folds. We do not use the 
clips ; but are employing silk, having abandoned absorbable surgical sutures because 
of excessive reaction, and use horizontal mattress sutures. This operation is being 
done perhaps oftener than we had previously used the other sclera-shortening 
procedures because it is so simple to carry out, and so safe. Only time will show 
us whether the procedure can be carried out to the exclusion of any other procedure. 


Dr. Mitton L. Bertiner: It is sometimes a good idea to sit back and appraise 
what we are trying to accomplish by the operations developed for retinal detach- 
ment. I have been around long enough to witness the birth of retinal detachment 
surgery from the time of Gonin, who perforated the sclera with the actual cautery 
to close the retinal hole or rent. His dictum indicating the necessity of closing the 
tear is, I think, as valid as it was 25 years ago. Lindner, years ago, recognized that 
there were from 30% to 35% of cases that did not respond to the classic diathermy 
procedure. These were the so-called bad cases, high-grade myopia, aphakia, 
secondary cases, etc., and consequently he revived the old (Miller) operation of 
shortening the eyeball by total scleral resection. As Dr. Clark mentioned, this 
operation is quite hazardous, especially in eyes already previously operated on, 
where adhesions may lead to rupture of the choroid and loss of vitreous. Lindner 
realized these dangers and suggested the idea of inverting a thinned-out portion 
of the sclera. However, he felt that this procedure did not hold long enough to 
achieve the desired results. I understand this might have been due to the fact that 
he used absorbable surgical sutures. In the late 1940’s Weve suggested the infolding 
of the entire scleral thickness by means of a whip stitch (reefing). I recall in 1951, 
while visiting Paufique in Lyons, and observing him perform lamellar corneal 
transplants, that I suggested the idea (which | thought was new) of doing a 
lamellar scleral resection for detachment of the retina. He thought it was strange 
that I should have thought about it, since Shapland (probably the first) and he 
himself already performed this type of operation. Later I learned that Dellaporta 
also had done a similar procedure on animals—another instance in which men 
in different parts of the world almost simultaneously hit upon the same idea, 
unbeknown to one another. Now, again, with this new method we have an idea 
germinated almost simultaneously in the minds of three men, Castroviejo, Everett, 
and Gayles of Marseilles. I think an advantage of the lamellar scleral resection 
lies in the fact that a greater area may be treated, and this treatment can be applied 
almost directly to the choroid without causing the excessive damage common to 
multiple punctures or extensive surface treatments to the sclera. I have always 
felt (though I have often been successful) that treating the choroid by means of 
scleral cauterization was barbaric! With lamellar resection we also cause the 
formation of an inward projection of treated choroid (the choroidal roll). In order 
to provide for better invagination, Schepens suggests the use of the polyethylene 
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tube. I introduced the operauon of lamellar scleral resection to the United States 
in 1952, and then, of course, there were certain modifications, which is under- 
standable and right. Now we come to this new type of scleral shortening operation, 
in which the scleral thickness is everted outward. It certainly looks like a simple 
procedure—and apparently is quite safe. 

The question is, What are we trying to accomplish? I still do not know why 
or how much of an effect actual shortening of the sclera accomplishes per se, 
except as Dellaporta has pointed out that the pushing in of the choroid possibly 
makes it easier for the retina to contact it. 

I have a feeling that, so far as the future of retinal detachment surgery is 
concerned, especially for the so-called poor cases, there are two requisites, first, 
treating the choroid directly and, second, causing the choroid to be pushed closer 
to the separated retina. Possibly in the future a method may be devised in which, 
in combination with Dr. Castroviejo’s procedure, we can treat the pushed-in 
choroid directly instead of burning through the entire scleral thickness to obtain 
a reaction in the choroid. This may come about by injecting a substance between 
the sclera and the choroid. 

Finally, I, likewise, would like to congratulate Dr. Castroviejo, whose surgical 
ingenuity we are all well aware of. I hope his new metal applicators work, because 
this certainly would give us a wonderful way in which to shorten the sclera. 

Dr. RamOn Casrrovirjyo: Dr. Clark has given an encouraging report on the 
new operation of folding the sclera outward and maintaining the fold with sutures. 
I have no comments on Dr. Clark’s remarks other than to thank him for his 
discussion. 

Dr. Berliner has rightly pointed out that the sclera-shortening operations are 
not recommended when other, simpler operations can accomplish the desired result ; 
but in those cases in which the detachment has a very unfavorable prognosis and 
the simpler operations of diathermocoagulations alone are not expected to bring 
the retina into normal position, the shortening of the eyeball by folding the sclera 
will offer, combined with electrocoagulations, a better chance of success than the 
simpler operations. 

The fold in the sclera should be placed between the retinal rent and the macula, 
generally along the equator of the eye, in order to obtain the reapplication of at 
least the central, most useful, areas of the retina. 

I should like to emphasize again that this new approach of scleral shortening 
that | have described should be considered a preliminary report. A great deal 
more work has to be done in order to evaluate end-results in a sufficient number 
of cases. 

I was prompted to present this work to you because it is very possible that 
some of you may suggest a more practical approach than mine to the surgical 
treatment of unfavorable cases of retinal detachment. 


Precancerous and Cancerous Melanosis. Dr. ALGeRNON B. Reese. 


The lesion under discussion was identified as an acquired diffuse melanosis of 
the conjunctiva, and its clinical and histological characteristics were discussed. It 
was pointed out that this tumor, at least clinically, is entirely different from the 
nevus and the type of malignant melanoma that arises from it. The subject was 
then discussed from the following aspects: (1) prognosis; (2) value of ultraviolet 
light in detecting the extent ; (3) characteristics seen in tissue cultures; (4) striking 
characteristic of the waxing and waning of the pigment content of the lesion, and 
(5) treatment. 

DISCUSSION 

Dr. Geracp B. Kara: Listening to Dr. Reese on ocular tumors is like having 
a session with Bulfinch on classical mythology: It is just about the last word on 
the subject, and anything we might add would be superfluous. I would like merely 
to cite a couple of cases which illustrate some of the things Dr. Reese has discussed. 

The first case, a patient of Dr. Truman Boyes, was first seen 10 years ago, 
at the age of 67, with a pigmented lesion of the bulbar conjunctiva of the right 
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eye, nasal and temporal. On the temporal side it encroached 3 mm. on the cornea. 
The vision was 20/30. A local excision was done, pretty much in the manner of 
removal of a pterygium, against our better judgment ; we had discussed enucleation, 
which was refused. The pathologic report was nevus of the conjunctiva. Six years 
later the patient returned with a recurrence on the nasal side, measuring 64 mm. 
It was again excised locally. The next recurrence was a year and a half later. 
This time a preliminary biopsy was done, the pathologic diagnosis being malignant 
melanoma with invasion of subepithelial structures. The patient was advised to 
have prompt exenteration but would not agree to this type of surgery, and so an 
enucleation was done. This was three years ago; the patient is alive and well, and 
there is no sign of local recurrence or systemic metastasis, and he is inclined to 
thumb his nose at us. 

The second patient, a 73-year-old woman, was seen in January, 1955, with a 
diffuse melanotic pigmentation of the caruncle, bulbar and palpebral conjunctiva, 
and lid margins of the right eye. The lesion was vascularized in places. Some 
of the pigment invaded the corneal stroma. The pupil dilated irregularly; the 
fundus was not visible, due to a mature cataract. Vision was reduced to hand 
movements, Prompt exenteration was advised and done. At the present time this 
patient is not doing very well. While there is no evidence of local recurrence, 
Dr. Byron Smith, who did the exenteration, believes she has systemic metastases. 

(Section were shown to illustrate the different stages of these lesions. ) 

We in the laboratory who have the opportunity of examining these lesions day 
in and day out gain the impression that what we call malignant melanoma is not 
all the same tumor, but, rather, several tumors grouped under one name. They 
look different; they behave differently; they have different prognoses, and, we 
suspect, they have different sources of origin. Perhaps, through the efforts of 
leaders in the field, like Dr. Reese, we shall some day achieve some degree of 
uniformity in the nomenclature and diagnostic criteria of these lesions. 

Dr. Reese spoke of the waxing and waning of the pigment. Some authorities 
attach a great deal of importance to the degree of pigmentation and the degree of 
malignancy, whereas others feel there is no relationship between the two. Perhaps 
Dr. Reese will enlighten us in this respect. A very important point he brought 
out is that, while there is great variation in pigment, the tumor per se does not 
fluctuate in its behavior. 

Dr. Mitton L. Bertiner: About 20 years ago, in association with Dr. 
Koppanyi, of Washington, D. C., after doing an iridectomy, | took the piece of 
excised iris and placed it in a solution which was slightly alkaline ; its color faded. 
Then | took it out of that and placed it in an acid solution (HCl). This sudden 
change in pH caused a return of color in that piece of iris. We kept up this 
reversible procedure for several hours. Then we took a piece of ciliary body from 
an animal's eye and tried the same experiment, with an identical result. It seems 
that just changing the pl (alkaline) is sufficient to cause a discoloration (fading) 
and that on putting the tissue in the acid solution, the pigmentation returns. | 
wonder if this might have a bearing on, or offer a lead to, the changes in pigment 
which Dr. Reese saw in his cases. 

Dr. ALGeRNON B. Reese: Dr. Kara, I do not believe one can say that a more 
heavily pigmented tumor is a more malignant one. | think this is the generally 
accepted view. 

Dr. Berliner, your observations are interesting. I do not know of any relation- 
ship between the pH and the change in the melanin state. Of course, oxidation 
(Dopa reaction) and other factors are known. 


Observations on the Retraction Syndrome of Duane. Dr. TryGve GUNDERSEN 
and Dr. BerNArpD ZEAVIN, Boston. 
Drs. Gundersen and Zeavin gave a summary of their experiences with the 
retraction syndrome (Duane). Their series included 27 cases, in 8 of which opera- 
tion had been performed for an accompanying convergent strabismus. 
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The authors found the most important features to be the following: 

1. Limitation or complete absence of abduction of one, or rarely both, eyes. 
This was the most constant finding. 

2. Limitation of adduction of the affected eye. 

3. Retraction of the affected eye on adduction. 

4. Upshoot or downshoot of the affected eye on adduction, 


5. Narrowing of the palpebral fissure (pseudoptosis) on adduction and widening 
of the palpebral fissure on abduction. 


6. Deficiency of convergence in marked cases, 


Tiirk (1899) explained the phenomenon by assuming that there was an inelastic 
band replacing the lateral rectus. This is still the most widely accepted explanation 
of the mechanism. 


Cappellaro (1926) appears to be the first and only one who has found the medial 
rectus and check ligaments bound to the medial orbit. 

Gundersen demonstrated a technique of exposing the extraocular muscles which 
he had carefully worked out and used exclusively in strabismus surgery for the 
past 10 years. The technique consists essentially of elevating the conjunctiva and 
Tenon’s capsule in layers, avoiding all bleeding and giving an unusually good 
exposure of the rectus muscles. The technique was illustrated by serial colored 
photographs. 

In eight patients with Duane’s syndrome operated on for strabismus, identical 
findings were encountered. The external rectus was found to be normal in all 
cases. The muscle was in its normal position, appeared normal in size, and seemed 
to have its normal elasticity. The internal rectus, although it was inserted normally 
and appeared normal in size and color, failed to stretch normally. When the dis- 
section was carried into the orbit to a depth of 2.5 cm. behind the insertion of the 
medial rectus, a dense band of adhesions was encountered between the muscle belly 
and the medial orbital wall. The adhesion appeared white, dense, and inelastic. 
It could not be broken by exertion of considerable force with a strabismus hook. 
This adhesion was well illustrated by photographs. It was a constant finding in 
all cases. In two cases in which biopsy was made of the lateral and medial recti 
the pathologist reported normal muscle. 

The authors draw the following conclusions : 

1. The real cause of the retraction syndrome is still unknown. 

2. The most widely accepted theory (Tiirk) must rarely be applicable. 

3. The commonest defect is in the medial rectus, in which inelasticity and 
adhesions have been found in eight cases. 

4. The disease is variable in its manifestation. 

(a) No abduction beyond midline is commonest. 
(b) Retraction is variable. 
(c) Convergent strabismus exists in one-half the reported cases. 

They confirm (a) its 2: 1 incidence in females ; (b) its 2: 1 laterality to the left, 
and (c) its hereditary tendency, two cases. 

The term “retraction syndrome” may still be the best, but, according to the 
authors’ findings, a better name might be “the medial rectus ankylosis syndrome.” 


DISCUSSION 


Dr. Harotp W. Brown: Dr. Gundersen’s and Dr. Zeavin’s observations on 
the retraction syndrome have been instructive and interesting. I find little dis- 
agreement between their observations and my own. I was particularly interested in 
their description of the existence and location of the fibrotic adhesions between 
the medial rectus muscle and the medial wall of the orbit. I either have mis- 
interpreted these adhesions as being dense thick check ligaments or have not 
dissected posteriorly far enough to encounter them, Their existence and location 
account for the limitation of manual abduction, 
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It has been my experience that both voluntary and manual abduction is often 
greater in either elevated or depressed abduction than in abduction in the horizontal 
plane. This difference in the degree of abduction, it seems to me, could be accounted 
for by the location and length of these restrictive fibrous adhesions. I would like 
to know whether, after freeing some of these adhesions, Dr, Gundersen has found 
any increase in the degree that the eye can be abducted manually—also, whether 
he has any explanation for the increase of abduction in elevated or depressed 
abduction as compared with abduction in the horizontal plane. 

‘The normal appearance at operation of the lateral rectus muscle, as observed 
by Dr. Gundersen and Dr. Zeavin, has not been my experience. The muscle 
has appeared to me to be either a thin, atrophic muscle or a fibrous, band-like 
structure. A biopsy specimen 10 mm. long and 3 mm. wide was taken from the 
lateral rectus muscle of a New York Postgraduate clinic patient who had a typical 
retraction syndrome of the left eye. Dr. Louise Meeker, the pathologist, gave the 
histologic diagnosis as connective tissue from the region of the left lateral rectus 
muscle, 

Dr. Rupotr Ags: It is always a pleasure to come here and listen to Dr. 
Gundersen, as his judgment has been tempered by the wisdom of his great clinical 
experience. In general, I think we must remember that we are dealing with a 
congenital anomaly in these cases, and in all such anomalies we have severe anatomic 
disturbances of the structures of the orbit, whether of the muscle itself, the muscle 
envelope, or some abnormal fascial bands. In many of these retraction-syndrome 
cases we must be extremely wary and not rush in to surgery, especially in those 
cases in which there is good vision in each eye with orthophoria and fusion in the 
primary position. If we disturb the area of binocular single vision, we are apt to 
do that patient a great disfavor. | recently saw such a case, with good vision in 
each eye, and fusion, in which a Htimmelsheimer operation was done, and it 
disturbed the area of binocular fusion in the primary position and produced an 
annoying diplopia. 

The subject of ankylosis of the internus and this abnormal fibrous band which 
Dr. Gundersen has called attention to is a very instructive and very important one. 
If abnormal fascial bands between the muscles and the nasal orbital wall are 
encountered, they should be freed. I think that in those cases in which esotropia 
is present in the primary position a moderate recession of the internal rectus is 
indicated, and is usually beneficial to the patient. 

Dr. Josern LavaL: Dr. Gundersen, you said that you were afraid of cutting 
the adhesion between the internal rectus and the orbital wall. What complications 
are you fearful of running into by cutting these adhesions ? 

Dr. Goopwin M. Breinin: This has been a very interesting presentation. 
I have a comment to make about a case that was recently studied in our electro- 
myographic laboratory at the New York University-Postgraduate Medical School 
which has considerable bearing on this subject. The patient was about 30 years old 
and had an interesting retraction syndrome, with almost total inability to abduct 
and with ability to adduct just a few degrees. On attempted adduction his lid 
fell, and on attempted abduction the lid was retracted. When I inserted the electrode 
in the lateral rectus, the feeling was entirely different from that of the normal 
muscle. The muscle felt almost gritty and cord-like, quite different from the normal 
sensation, There was not a sign of lateral rectus innervation. I probed around as 
much as one can and obtained no innervation on any attempted movement, although 
| managed to get just a little on caloric nystagmus. The medial rectus, which also 
seemed to be paretic, had an entirely normal feeling, and it fired profusely, as 
much as any medial rectus | have ever seen. There was a limitation to the forced 
ductions present as well. I think we will go ahead and do an exploration in this 
case, and it may be we shall be able to explain these findings. At least in this case 
it appeared that the lateral rectus was not in a condition to discharge its muscle 
fibers to any extent. I think many of these cases have different origins; as to 
which are primary and which are secondary factors I do not know. 
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Dr. BERNARD ZEAVIN, Boston: While little remains to be said, we should 
like to add two cases which present a number of interesting points. Among these 
is their familial character, the two patients being mother and son. Significantly, 
this familial character presented in about 15% of our cases. 

The mother, aged 30, had had a “paralyzed” right lateral rectus since birth. 
The slides (November, 1953) illustrate her turning her head to the right, 30 to 45 
degrees, demonstrating the characteristic head turn to the side of the affected eye 
in patients with Duane’s syndrome when an esotropia is present. There is absence 
of abduction of the right eye on dextroversion, with narrowing of the palpebral 
fissure of the (normal) left eye. It is interesting that in perfectly normal people 
this narrowing of the palpebral fissure is often noted on adduction of the globe. 
There is a mild limitation of adduction on levoversion, with some narrowing 
of the palpebral fissure of the right eye. When she holds her head straight ahead 
and fixates straight ahead, a small esotropia is present. She was operated on 
in June, 1954; the right medial rectus was recessed 4 mm., and the right lateral 
rectus was resected 6 mm. The medial rectus was tense, and passive abduction 
was limited to 15 to 20 degrees. In August, 1954, she showed orthophoria, and 
the head turn had disappeared. She showed a little more limitation of adduction 
than preoperatively, but with a definite ability to abduct; so her binocular field 
had moved over to the straight-ahead position. 

Her son, an only child, aged 8 years, had had “paresis” of the left lateral 
rectus since birth and presented a very confusing picture. He had amblyopia in 
his unaffected eye, so that the eye which had the Duane syndrome was the one 
with the normal vision. Vision in the amblyopic eye was 20/70 to 20/50, and 
that in the eye with the Duane syndrome was 20/30 to 20/20. The result was 
that, instead of developing a head turn, he would fix with the left eye, the eye with 
the better vision, producing a very large, unsightly convergence in the amblyopic 
(right) eye. The slides demonstrate this very well, although somewhat exagger- 
atedly, because he is making a futile attempt to abduct the left eye. Here, again, 
the normal, right, eye shows the narrowing of the palpebral fissure on adduction, 
to which I| referred in the case of his mother. Abduction in the left eye is, of 
course, practically absent. Because of his esotropia, he was operated on, a recession- 
resection being done in his affected eye, a procedure which we have found to be 
the best in these cases. A band was found in the medial rectus | in. back from 
its insertion. The postoperative result showed orthophoria in the primary position 
with no head turn; he shows excellent abduction of his left eye, with some limitation 
of adduction of this eye. 

I would like to confirm a few of the points that Dr, Aebli mentioned, especially 
that surgery is not the treatment indicated, unless a squint and a head turn are 
present; and the surgery used oftenest was recession of the medial rectus and 
resection of the lateral rectus of the turning eye. 

Dr. ALFRED KesteENBAUM: Dr. Gundersen’s presentation was very interesting, 
since it changes our concept of Duane’s syndrome. It is questionable whether 
the presented cases should be classified as a true Duane syndrome, for which 
absence of any strabismus is characteristic. To be sure, the cases showed retraction 
in adduction. They may be explained by an abducens paresis, or perhaps by an 
anomaly in the form of a band that inhibits the action of the medial rectus. 

Complete abducens paralysis, acquired at a later age, may also show retraction 
in adduction and a slight propulsion in an attempted abduction. 

The presented cases should, therefore, be considered as a special type and be 
separated from the true Duane syndrome; the latter is characterized, in addition 
to the lack of abduction and the retraction in adduction, by complete absence of 
diplopia, of strabismus, and of head rotation, as it was seen in the presented pictures. 

The true Duane syndrome should not be operated on, as Dr, Aebli emphasized ; 
in the presented cases with strabismus, surgery was obviously indicated. 

I would ask Dr. Gundersen whether during the operation, after separation of 
the medial rectus from the sclera, the patient could turn the eye outward, This 
should be the result if the lateral rectus was normal and only an adhesion of the 
medial rectus was the reason of the failing abduction. 
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Dr. Trycve GuNDERSEN, Boston; I am very happy that this paper has evoked 
such discussion as it has this evening. The subject is indeed an interesting one. 

Concerning the matter of the Hiimmelscheimer operation, | tried to indicate 
that this operation, namely, transplanting portions of the superior and inferior 
recti to the insertion of the external rectus, is completely contraindicated in this 
condition, because the eye cannot even be forcibly abducted. There is no reason 
to think that a slip of the superior and inferior rectus would have any greater effect. 
The reason is that the eye is practically ankylosed to the medial wall of the orbit. 

The question has been asked why I have not tried to cut the band that we 
found and photographed. I just do not feel that 1 know enough about the condition 
yet. There have been so many curious anomalies described in this region, and I 
have felt that I would like to be sure that I did not do the patient any harm before 
going ahead. | feel almost ready to go ahead now. 

I was interested in Dr. Breinin’s case, but I wonder if it is applicable, whether, 
with my apologies to Dr. Kestenbaum, it is a typical instance of Duane’s syndrome. 

Dr. Goopwin M. Bretnin: I believe it is. (Note: The patient was restudied 
and one area of active discharge of muscle fibers of the lateral rectus was found.) 

Dr, TryGve GUNDERSEN: Then it is the exception that proves the rule, because 
in the eight cases in which | have operated the lateral rectus looked normal to 
both my eye and, in two cases, to the microscopic eye of our pathologist. 

As for Dr. Kestenbaum’s question, the answer is that in none of these cases is 
there an abducens paralysis. The patient can abduct the eye from its convergent 
position to the midline and farther, and this is not possible if there is an abducens 
paralysis. Furthermore, the muscle looks completely normal and has no fibrosis 
or atrophy, such as one would expect after a long-standing paralysis. There may 
be congenital aspects of the disease that I do not understand. | think I have 
lumped a group of cases together because the clinical pathology is the same in all 
of them. When no strabismus is present in the primary position, there is no reason 
to operate, as Dr. Aebli said, because the patient has orthophoria in the primary 
position. We shall, therefore, not find out, except at autopsy, whether these cases 
have the adhesion which I have tried to describe this evening. 

Dr. Laval asked what complications might result from cutting the adhesion 
between the internal rectus and the orbital wall. I always fear the unknown. 
Perhaps this is the only, or main, origin of the muscle in these patients. A resulting 
paralytic divergence would be unpleasant. 

Dr. Brown's question regarding the check ligaments can only be answered 
by saying that both the internal and the external rectus muscles were completely 
cleared of all attachments as far back as was possible. This could be done for a 
distance of 2.5 cm. behind the respective insertions of these muscles. The check 
ligaments invariably appeared normal, as did the muscles themselves. After the 
medial rectus was detached from the globe, the latter was liberated and could 
be abducted. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Edmund B. Spaeth, M.D., Chairman 
William E. Krewson 3rd, M.D., Clerk 
Regular Meeting, Oct. 20, 1955 


Ocular and Palatal Myoclonus. Dr. Wittiam McCartny (by invitation). 


The disorder known as palatal myoclonus is rather rare, and the combination 
of both palatal and ocular myoclonus is even rarer, being ignored in the ophthal- 
mologic literature and primarily reported in the otolaryngologic and neurologic 
literature. Since, as ophthalmologists, we may occasionally see such a patient, I am 
taking the opportunity of presenting a case this evening. 

Palatal myoclonus was first described by Spencer in 1886 under the name 
“palatal nystagmus.” These rhythmic movements of the larynx, pharynx, and 
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other structures have had a number of names, the original one being “nystagmus.” 
Nystagmus by derivation means only a nodding, and by long usage nystagmus 
has been associated with the movement of the eyes due to a disturbance of the 
oculomotor mechanism. Since these myoclonic movements seem to be simple 
muscle twitches followed by relaxation, Riley and Brock suggested the term, 
“rhythmic myoclonus.” Perhaps the best definition of rhythmic myoclonus may 
be a regular recurrent muscular contraction without opposing movements of 
antagonistic muscles, the rate being between 50 and 180 per minute. 

These myoclonic movements involve the palate most commonly and may be 
synchronous with movements of other parts of the body, in the following order of 
frequency: (1) pharynx; (2) larynx; (3) face, including the corner and floor 
of the mouth and the ala nasae; (4) eyes; (5) tongue; (6) diaphragm; (7) 
extremities, and (&) intercostal muscles. 

Once acquired, the myoclonic movements continue inexorably until death and, 
although the movements may be halted during voluntary acts, such as talking and 
swallowing, they are said to continue unchanged during respiration, cardiac 
arrhythmias, and local anesthesia. 

The movements of the various parts of the body have been adequately described. 
The palate shows rhythmic backward-and-forward and upward-and-downward 
movements, These movements are accompanied by simultaneous spasm of the 
pillars of the fauces, due to rhythmic contractions of the palatopharyngeus and 
glossopharyngeus. There is also a shortening of the uvula, brought about by the 
contraction of the glossopharyngeus. 

When movements of the eyes are present, they usually appear gross, rhythmic, 
and jerky. They may be observed in any direction of gaze and are often synchronous 
with other myoclonic movements, as in our case, 


REPORT OF A CASE 

A 39-year-old white man was first seen at Wills Eye Hospital clinic on Dec. 4, 1950, with 
the complaints of “twitching of the nerve” of the right upper lid, poor speech, staggering gait, 
and “jumping of print before the eyes.” He stated that he knew that he had multiple sclerosis 
and that he had previously been hospitalized at another hospital in this city and in an Army 
hospital. 

The past history revealed that in 1943 he had noticed the onset of double vision, ataxic 
gait, speech difficulties, and intermittent dull-aching frontal headaches. These symptoms 
continued unabated until 1945, when he had a spontaneous remission lasting one month, at 
which time he was inducted into the Army. After two weeks of service his symptoms 
returned, and he was hospitalized and received a medical discharge with a diagnosis of 
multiple sclerosis. Since 1946, he had noted fairly constant aching pains in both feet and 
had transitory paresthesias of all four extremities. During the same period he had decreased 
libido, lack of potentia, urinary frequency, urgency, occasional incontinence, and constipation, 
necessitating daily enemas in order to empty his colon. Since 1948 he had noted that his 
left eye deviated laterally and that his vision was poor. 

Initial examination in the clinic of Wills Eye Hospital revealed that the patient was 
wearing a frosted lens before the left eye because of diplopia. Visual acuity O. D. sine 
correction 6/12—1; O. S. 6/30. External ocular examination revealed a left exotropia of 
15 degrees. A rotary apparent nystagmus was present, O. U., measuring 100 per minute, with 
a 3.0 mm. excursion, O. S., and a less noticeable excursion, O. D. The pupils were equal, 
but O. D. reacted very poorly to light and only slightly in accommodation, while O. S. reacted 
promptly and fully. 

Ophthalmoscopic examination, O. U., revealed that the media were clear and the discs 
well outlined and of normal color with central physiological cups; the vessels had a A-V ratio 
of 2:3. The maculae appeared normal, with good foveal reflex. 

Central and peripheral fields showed concentric contraction but were inaccurate, due to 
myoclonic movements. 

Neurologic examination on Dec. 20, 1950, revealed a cerebellar type of speech defect with 
slurring and scanning of speech. Gait was unsteady, and there was inability to stand on either 
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foot, along with marked swaying in the Romberg position. Rapid sustained apparent nystagmus 
of a rotary type was present. The pupils were equal, but the right pupil reacted sluggishly 
to light both directly and consensually. Diplopia was elicited on lateral gaze to right and 
left, and a weakness of superior conjugate gaze was noted. Dyssynergia and dysmetria, greater 
on the left side, was present in all four extremities. Deep reflexes were slightly more active 
on the right side, and no pathologic plantar reflexes were elicited. Abdominal and cremasteric 
reflexes were present and equal on the two sides. No sensory defects were elicited. It was 
felt, in view of the history and course of the illness, together with the signs and symptoms 
of involvement of the cerebellum and brain stem, that the most likely diagnosis was multiple 
sclerosis. A skull x-ray was taken to rule out platybasia and was reported as negative except 
for clouding of the left antrum, thought to be on the basis of extensive mucosal hypertrophy. 
The pineal gland was calcified and not displaced. 

Laboratory data, including the results of a spinal fluid examination and the Barany test, 
were negative. 

The patient has been reexamined at regular intervals in the neurology clinic of Wills Eye 
Hospital, and his condition has remained essentially unchanged. In December, 1953, involuntary 
movements of the palate were noted for the first time. These were not as prominent as the 
eye movements. The rhythmic movements of the eyes and palate were simultaneous and had 
a rate of approximately 100 per minute. Injection of 7 grains (0.042 gm.) of amobarbital 
(Amytal) sodium intravenously on Oct. 12, 1955, produced a deep narcosis, followed by 
sleep, lasting approximately four hours; and during this time the myoclonic movements of 
both eyes and palate disappeared. 


COM MENT 


The site of pathology of rhythmic myoclonus appears to be within a triangular 
zone, the so-called “myoclonus triangle,” the base of which extends from the red 
nucleus to the homolateral inferior olive and includes the thalamo-olivary fasciculus 
(also known as the central tegmental tract) ; the apex corresponds to the opposite 
dentate nucleus, and the two sides are formed by the superior cerebellar peduncle 
and the olivodentate or olivocerebellar fibers. 

In cases with a histopathologic study the lesions were usually confined either 
to the central tegmental tract and the ipsilateral inferior olivary nucleus or to the 
dentate nucleus and the contralateral inferior olivary nucleus. With few exceptions, 
the inferior olivary nucleus was implicated in most of these cases, and this point 
is stressed by Guillain. Degeneration of the central tegmental tract is apparently 
the cause of degeneration of the olivary body of the same side. The olivary nucleus 
may show the same type of degeneration without involvement of the central 
tegmental fasciculus, but with a lesion of the opposite dentate nucleus. The olivary 
nucleus degenerates when the cerebellum is damaged, and the greatest degeneration 
takes place when the dentate nucleus is destroyed. Yet this lesion is not associated 
with degeneration of the central tegmental fasciculus, and the destruction of the 
brachium conjunctivum in its course within the pons does not seem to bring about 
olivary degeneration. 

The etiology is usually cerebral arteriosclerosis, although tumors (in the region 
of the corpora quadrigemina and cerebellum), multiple sclerosis, encephalitis, 
syphilis, and trauma have been reported. In rare instances electroshock and 
aneurysms (vertebral artery) produce the entity. 


SUMMARY 
We present the case of a 39-year-old man with a presumptive clinical diagnosis 
of multiple sclerosis who developed the syndrome of a predominantly ocular 
myoclonus with relatively little palatal myoclonus. 
The syndrome of palatal myoclonus is correlated with lesions in the brain stem 
variously located in an area referred to as the “myoclonus triangle.” The most 
constant site of pathology is the inferior olivary nucleus. 


The syndrome hitherto has not been emphasized as a problem that may present 
itself initially to the ophthalmologist. 
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DISCUSSION 


Dr. NatHan Scucezincer: There is little to add to the presentation Dr. 
McCarthy has outlined so well. I might only indicate that the neurologist is always 
interested in correlating the clinical syndrome with specific anatomically localized 
lesions, and this condition represents one of those clinical syndromes in which the 
site of pathology has been worked out in terms of a relatively narrow area of the 
nervous system. It is particularly worthy that this syndrome be brought before the 
ophthalmologist, because this patient was not recognized as having ocular myoclonus 
for a period of two or three years and was considered to have nystagmus. It was 
after continued personal observation that suddenly it dawned on me that there 
was a clocklike regularity which took the movements out of the category of 
ordinary nystagmus. At that point close inspection of the palate revealed a minimal 
movement of the palate synchronous with the eye movements. I am sure that 
movement of the palate existed previously and had been overlooked. I think you 
will agree that the movie was unable to bring out that movement of the palate 
very clearly. It is there, but it is minimal in comparison with that in other cases 
of palatal myoclonus | have seen previously. I do not believe that ocular myoclonus 
occurs without some evidence of palatal myoclonus. Of course, it is the palate 
that is most commonly involved, and thereby the name of the syndrome has been 
considered as palatal myoclonus. Cerebral arteriosclerosis with thrombosis and 
multiple sclerosis represent the commonest etiologic factors. There are other points 
which one may speculate about with regard to this syndrome. For example, the 
question of somatotopic localization within the inferior olive comes to mind as 
a good possibility, since in many instances the myoclonic movements may be 
limited to the palate and the pharynx, or to the palate and the face, or to the palate 
and the eye muscles, as in this case. This problem remains to be investigated 
further, perhaps on an experimental basis. 

Dr. I. S. TassMAn: Some of the symptomatology resembles very much that 
which is found in the Arnold-Chiari syndrome. I should like Dr. Schlezinger to 
differentiate the two conditions, 

Dr. NatHAN ScCHLEzINGER: The Arnold-Chiari syndrome, of course, affects 
the same general area of the brain that is involved in the syndrome of palatal 
myoclonus. Many other etiologic factors potentially are capable of producing the 
syndrome of palatal myoclonus, and a differential diagnosis requires consideration 
of such conditions as brain tumor, etc. Within the past few weeks I have observed 
a case of palatal myoclonus which at necropsy was shown to be correlated with 
platybasia. Therefore, we may, I think, consider it possible that palatal myoclonus 
may occur as a consequence of the Arnold-Chiari deformity, although | am unaware 
of any report of such a case. 

Dr. 1. S. TAssMAN: How do you differentiate clinically between this condition 
and the Arnold-Chiari syndrome ? 

Dr. NATHAN SCHLEZINGER: The Arnold-Chiari syndrome is due to a develop- 
mental anomaly and is frequently associated with spina bifida and meningomyelocele, 
as well as evidence of brain stem involvement. The course of illness and the age 
of the patient are aids in diagnosis. I do not believe that palatal myoclonus has 
been reported in childhood, 


Cryoglobulinemia. Dr. Ricnarp A. Extis (by invitation) and Dr. Jeremian 
(by invitation ). 


The term cryglobulinemia was first proposed in 1947 by Lerner and Watson 
in describing a protein or group of proteins in the blood which precipitate on 
exposure to cold (4C) and redissolve when warmed (37 C). If cryoglobulins are 
present in high concentration, they may even precipitate from the serum at room 
temperatures. Lerner and Watson found cryoglobuiins in a man who developed 
purpuric lesions of his extremities on exposure to cold, and they suggested that 
the cryoglobulins precipitated in the capillaries of those areas where the temperature 
fell significantly below 37 C (98.6 F). 
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Cryoglobulinemia is considered to be a nonspecific indication of a disease state. 
It is not rare and has been found chiefly in the following clinical conditions: 
multiple myeloma, chronic lymphatic leukemia, kala-azar, malaria, rheumatoid 
arthritis, and subacute bacterial endocarditis. It has also been reported in cirrhosis 
of the liver, hepatitis, pneumonia, tuberculosis, bronchiectasis, asthma, coronary 
artery disease, rheumatic heart disease, chronic glomerulonephritis, polyarteritis 
nodosa, disseminated lupus erythematosus, thromboembolic pulmonary vascular 
sclerosis, gout, brucellosis, and gangrene of the extremities. 

The test for the presence of cryoglobulinemia is relatively simple. About 6-8 cc. 
of blood is withdrawn from the patient and kept warm. It is centrifuged for five 
minutes while warm, and then the specimen of serum is put in the ice box at 4C 
for one week. It is important that the blood specimen be kept warm prior to 
centrifugation ; otherwise, the cryoglobulins may precipitate out with the cells. 
Cryoglobulins are considered to be present if the serum becomes cloudy, due to 
the protein precipitation in the specimen, when exposed to the cold. A positive 
test is confirmed if the cloudy serum then becomes clear when warmed to 37 C. 
Usually in the first 24 to 48 hours the protein will precipitate, but 7 days has 
been set as the time limit for allowing any cryoglobulins to gel. 

It is suggested that cryoglobulins, because of their unusual solubility properties, 
cause stasis and sludging of blood. Some authorities believe that the cryoglobulins 
may also infiltrate the vessel wall. 

Dilated retinal veins, retinal hemorrhages and exudates, and thrombosis of 
smaller vessels and of the central vein have been reported in some cases of cryo- 
globulinemia. Less frequent eye findings reported in association with cryoglobu- 
linemia include narrowing of retinal arterioles, silver-wire arteries, partial occlusion 
of blood flow, preretinal and vitreous hemorrhages, and telangiectasis on the iris 
surface, 

In the past year a patient with cryoglobulinemia who developed an occlusion 
of the central retinal artery was observed at the Veterans Administration Hospital 
of Philadelphia. This patient was a 33-year-old Negro who had scleroderma. He 
was sensitive to the cold, had gangrenous changes of his digits, and experienced 
a brief psychotic episode. In the case reported the underlying vascular defect is 
most likely allied to scleroderma. Involvement with this disease was demonstrable 
in the hands, heart, and gastrointestinal tract. Certainly, a relationship between 
the occurrence of cryoglobulinemia and occlusive vascular disease cannot be 
established ; however, the cryoglobulins in this patient may possibly have contributed 
to the cold sensitivity, digital gangrene, retinal artery occlusion, and even the 
brief psychotic episode. 

Because cryoglobulins may contribute to vessel obstruction, we believe that a 
search for these cold-precipitable proteins should be made in all cases of obscure 
vascular occlusions. 

Dr. F. P. Surciirre: It might be that one can follow these patients accurately 
with electrophorometry tests, which I understand are easily performed, and that it 
does not take a week to discover if patients have cryoglobulins present in their 
serum. 

Dr. Ricuarp A, Evtis: As far as the ophthalmologists are concerned, I think 
it is much more simpler merely to take the serum and place it in the ice box. 
I hope I did not suggest that these serums always had to be in the ice box for a 
week, Usually we place them there for a few hours or a day, and the tests become 
positive within the first day or two, if not the first hour, So the test is a relatively 
simple one to run, and anyone can be equipped to do it. It is important, however, 
in running the test that the serums are kept at 37 C prior to centrifugation, because 
if the blood cools, the cryoglobulins will precipitate out with the cells. 


Effect of Chlorpromazine (Throazine) on Intraocular Tension in Experimental 
Animals. Satya Dev Paut, M.B. (by invitation) and Dr. Irvine H. Leopotn. 


A study was done to evaluate the influence of chlorpromazine (Thorazine) 
on intraocular tension. 
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Since Bierent (Tunisia) advocated the use of chlorpromazine in cases of 
glaucoma, especially acute glaucoma, in which he found it to be an excellent 
regulator of the neuroautonomic system in its ocular circuit, it was felt that the 
uses of chlorpromazine in clinical ophthalmology needed further investigation. 

In the present series of experiments chlorpromazine was tried on 34 rabbits 
and 18 cats. The most effective results on intraocular tension were obtained by 
the intramuscular route. The topical applications of the drug had no hypotensive 
action and were irritating. 

The use of 25 mg. of chlorpromazine had very slight effect on the intraocular 
tension and had no lethal action on the rabbits. Maximum lowering of the tension, 
however, was obtained by the administration of 75 mg. of chlorpromazine. The 
behavior of the pupil differed in these two groups of animals. In cats it was 
invariably mydriatic, while in rabbits the pupil was miotic. The maximum effect 
of the drug is at least two hours after the injection. The lowering of tension was 
not persistent, since on longer observation the tension showed a tendency to rise. 

The administration of 100 mg. of chlorpromazine had fatal results in half of 
the rabbits. The cats, however, were very resistant to the toxic effects of the 
drug. The results of the experiment with 100 mg. were similar to those obtained 
after administration of 75 mg. of chlorpromazine. It was observed that chlor- 
promazine had a relatively better hypotensive effect on those eyes which had an 
original higher tension. 

The present work demonstrates that systemically administered chlorpromazine 
lowers intraocular pressure in the experimental animal. The site of effect of this 
hypotensive agent was not identified in these studies, 

Clinical lowering of intraocular pressure by chlorpromazine has been reported 
by Bierent in acute glaucomatous eyes and by Nutt and Wilson after employing 
the drug as a preoperative anesthetic agent. 


SUMMARY 
1. Systemically administered chlorpromazine lowered intraocular pressure in 
experimental animals. 
2. Local administration of chlorpromazine had no effect on intraocular tension 
in experimental animals. 
3. In rabbits the pupil was miotic after systemic administration of chlor- 
promazine, while in cats it was mydriatic. 


Regular Meeting, Nov. 17, 1955 


Observations on Ocular Pigment and Pigmentation: Eighteenth Annual de 
Schweinitz Lecture. Dr. ALFrep Cowan, 


This paper was published in full in the February, 1956, issue of the Arcuives, 
page 161. 


News and Comment 
Epitep spy Dr. W. L. Benepictr 


ANNUAL MEETING OF AMERICAN MEDICAL ASSOCIATION 
Chicago, June 11-14, 1956 


Combined Meeting of Section on Ophthalmology 
with Association for Research in Ophthalmology 
SECTION ON OPHTHALMOLOGY 
Tuesday Afternoon, June 12, 1956 
Chairman’s Address: Foveal Coordination: The Major Factor in Visual Learning 
A. D. RUEDEMANN S8Snr., Detroit 
Address of Guest of Honor: Ocular Findings Associated with Meningiomas of 
the Tuberculum Sellae 
Guest oF Honor: Francis C. Grant, Philadelphia 
Tuomas R. Hepces Jr., Philadelphia 
Report of Five Hundred Patients Examined for Low Vision 
GERALD Fonpa, Short Hills, N. J. 
Discussion to be opened by Wittiam F. Murran, Memphis 


Unilateral Internuclear Ophthalmoplegia of Vascular Origin 
Max Fine, San Francisco 
Cuarces MacGLasHan Jr., San Francisco 
Discussion to be opened by Francis Heep Apter, Philadelphia 


Bullous Keratopathy 
A. Ray Irvine Jr., Los Angeles 
Discussion to be opened by Davin G. Cocan, Boston 


Hazards of the Use of Sympathomimetic Drugs in Ophthalmology 
U. McReynovps, Quincy, 
H. Havener, Columbus, Ohio 
Joun W. Henperson, Ann Arbor, Mich. 
Discussion to be opened by Frepertck H. THeopore, New York 


Tuesday Evening—8 p. m. 
Special Business Meeting: Agenda 
1, Minutes of last meeting 
. Old business 
. New business 
. Public Relations 
O. Rycnener, Memphis 


. Distribution Responsibilities of the Specialties Represented in the Scientific 
Assembly 


H. Pino, Detroit 


Wednesday Afternoon, June 13, 1956 
Election of Officers 
A New Magnetic Orbital Implant 
Orwyn H. Ettts, Los Angeles 
©, Ropert Levy, Los Angeles 
Discussion to be opened by Ricnarp C. Troutman, Brooklyn 
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Hypersecretion Glaucoma 
Bernarp Becker, St. Louis 
G. R. Kesxkey, St. Louis 
R. E. Curistensen, St. Louis 
Discussion to Xe opened by W. Morton Grant, Boston 


Observations on the Dissimilarity Between the Retinal Capillary Microaneurysm 
in Diabetes Mellitus and the Nodule of Intercapillary Glomerulosclerosis 
Davin Cleveland 
Discussion to be opened by A. Eowarp MauMANEE, Baltimore 


Pseudostrabismus Caused by Heterotopia Maculae 
Harry Horwicnu, Biloxi, Miss. 
Discussion to be opened by Harotp W. Brown, New York 


Inflammation of the Retinal Arterioles and Veins With or Without Associated 
Intraocular Hemorrhages (Eales’ Disease) 


SAMUEL J. Kimura, San Francisco 
MicuHaev J. HoGan, San Francisco 
FREDERICK R. CARRIKER, San Francisco 
Discussion to be opened by GeorGIANA THEOBALD, Oak Park, Ill. 
A Survey of the Pathogenesis of Retinal Occlusion with Emphasis upon Choice 
of Therapy, and an Analysis of the Therapeutic Results in Sixty Patients 
3ERTHA A. Kien, Chicago 
Discussion to be opened by Joun McGavic, Bryn Mawr, Pa. 


Thursday Afternoon, June 14, 1956 


The Use of Retrobulbar Air and Laminography in the Localization of Orbital 
Tumors 


G. R. Keskey, St. Louis 

W. R. Letscu, St. Louis 

Discussion to be opened by Ira S. Jones, New York 
Observations on Herpetic Keratitis 

PHILLIPS THYGESON, San Francisco 

SAMUEL J. Kimura, San Francisco 

Discussion to be opened by TryGve GuNDERSEN, Boston 


Fungus Keratitis 
T. E. Sanpers, St. Louis 
ALBERT P., Ley, St. Louis 
Discussion to be opened by E. R. Veirs, Temple, Texas 


Vertical Muscle Imbalance and Scoliosis 
A. D. RUEDEMANN Jr., Detroit 
Discussion to be opened by WILLIAM E. Krewson 3rp, Philadelphia 


Pitfalls in Strabismus Surgery 
Wacrter H. Fink, Minneapolis 
Discussion to be opened by HeRMANN Burian, lowa City 


Causes for Retinal Detachment Surgery Failure 
Bayarp H, Co_yer Jr., San Francisco 
DouRMANN K. Piscuetr, San Francisco 
Discussion to be opened by Granam CLark, New York 
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Tue ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY 


Monday, June 11, 1956 
Oceanic Room, Hotel Knickerbocker 


Reactions of the Elements of Retina and Optic Nerve in Common Morbid Entities 
of the Human Eye 


J. Rermer WoLTER 


Observations on the Treatment of a Rabbit Tumor Transplanted into the Fundus 


1: 40: 


2: 00: 


W. VoGeEL 


Experiments on Wound Healing in the Endothelium of the Cornea 
Rupo_r F. Binper and HertHa Binder 
The Occurrence of Lens Changes Following Irradiation of Single and 
Multiple Quadrants 
R. D. Rien arps, Epwarp Rivey, and P. J. Lernrecper 


: The Effect of Moderate Doses of X-Ray Irradiation on Ocular Tissues 


BERNARD BECKER, MARGUERITE A, CostTANT, Paut A. 
Micuet Trer-PoGossian, and Miss Rosaciz Smit 


: Clinical and Experimental Fungus Infections of the Cornea 


Avpert P. Ley 


: A Study of Strains of APC Virus Isolated from Patients with Kerato- 


conjunctivitis 
A. V. Simmons, and H. Ormssy 


: Observations on Experimental Trachoma and Inclusion Conjunctivitis 


T. T. Crocker and THYGESON 


: Intermission 


: Persistence of Toxoplasma Experimentally Inoculated into Guinea 
Pigs’ Eyes 
J. Hocan, Puytiis Zweicart, and ANN Lewis 


: Ocular Penetration of Antibiotics by Iontophoresis 


S. H. Wirzet, I. Frecpine, and H. L. Ormssy 


A Comparative Study of Scleral Shortening Operations in Rabbits 
G. Everett 


Tuesday, June 12, 1956 
Oceanic Room, Hotel Knickerbocker 


: The Argyll Robertson Pupillary Syndrome 


Ortro LOWENSTEIN 


: Studies on the Autonomic Innervation of the Iris 


Jutta T. APTER 


: Some Mechanisms of Centrally Induced Eye Pressure Responses 


LUDWIG VON SALLMANN, FRANK Macri, THEODOR WANKO, and 
PATRICIA GRIMES 


: Study on the Innervation of the Anterior Chamber Angle 


Monte Lupwic von SALLMANN, and COLLINS 


: The Technique of Determination of Blood Volume Changes in the 


Choroid and Retina 
J. W. Berrman and Victor G. Fettows 
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Cations and the Corneal Stroma 
W. Morton GRANT 


Intermission 


Measurements of Aqueous Outflow in Enucleated Eyes 
E. W. C. E. Merton Jr., ano E. Q. Apams 


: Species Variation in Facility of Aqueous Outflow 


BERNARD BECKER and MARGUERITE A. CONSTANT 


: Physiologic Variations of Bicarbonate Ion Concentration in the Intra- 


ocular Fluids 
Harry GREEN and IrvinG H. 


Wednesday, June 13, 1956 
Oceanic Room, Hotel Knickerbocker 
Spectrodifferential Electroretinography in Macular Disease 
Jerry Hart Jacopson and Demir Basar 
The Effect of Hallucinogenic Drugs on the Electroretinogram 
Jutta T. Aprer 


: Clinical Studies with Flicker Electroretinography 


GILBERT IserR and GEORGE GOODMAN 


: The Effect of Rate of Rise of Photic Stimuli on the Human Electro- 


retinogram 
HaANs Bornscuein and D, GUNKEL 


: Intermission 
: Business Meeting 
: Studies on the Visual Toxicity of Methanol: IX. The Effect of Ethanol 


and Methanol Poisoning on the Rhesus Monkey 
A. P. Gitcer and ALBert M. Ports 


: Rod and Cone Vision in Retinitis Pigmentosa 


BERNARD H. ZeAvIN and GeorGe WALD 


00: Residual Proteins of the Vitreous 


ANTIA SuRAN and W, K. McEwen 


: The Development of Orbital Fascia 


WALTER H. FINK 


: Microscopy with a New Illumination Technique 


Paut A, Crisis 


Proctor Banquet, Furniture Club (Library) 
Cocktails 6 p. m. Dinner 7 p. m. 


Thursday, June 14, 1956 
Oceanic Room, Hotel Knickerbocker 


: A Quantitative Analysis of the Horizontal Movements of the Eyes in 
the Experiment of Johannes Miiller 
MATHEW ALPERN 


: Some Physiological Considerations of Hereditary Macular Degeneration 


Ropney D. Steinmetz and Kennetu N. OGLE 


: Eye Movements in an Adult with Cerebral Hemispherectomy for Tumor 


Davin and Jan H. 
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Corneal Transport of Lactic Acid as Measured with C’* Lactate 


Avsert M. Ports and Conen 
4 9:50: The Hydration of the Cornea: II. The Influence of the Epithelium and 
a Intraocular Pressure 


Joun E. Harris, Leva B. Genrsitz, and Louise GRUBER 
10:10: Intermission 
10:20: Effect of Castration on Galactose Cataract 
Ropert A, Resnik and EvGene STREICHER 
- 10:40: Enzymatic Activities of Lens: A Preliminary Survey 
BerNArp WortTMAN and BeRNarD BECKER 
11:00: Effect of Age upon Lens Metabolism 
Harry Green, S. A. Sotomon, and Irvinc H. Leoroip 
11:20: Enzyme Systems Concerned with Oxidative Phosphorylation in Ciliary 
Processes 
Evmer J. BALLintine and Morton B. WaitzMANn 
11:40: The Energy Requirements of the Lens—The Ability of Various Metabo- 
lites to Replace Glucose as Substrate 
Daniet J. Hernricus and Joun E, Harris 


ANNOUNCEMENTS 


Course on Glaucoma.—A seminar on glaucoma, with particular emphasis on 
gonioscopy and the study of the anterior angle, will be given at the Brooklyn Eye 
and Ear Hospital on May 21, 22, and 23, 1956. Ample opportunity for practical 
instruction in the use of the gonioprism will be given and material from the 
glaucoma clinic will be utilized. 

The course will be given by Dr. Daniel Kravitz, assisted by Dr. Walter V. 
Moore, Dr. Mortimer A, Lasky, Dr. Harold Schilback, and Dr. Arthur Shainhouse. 

Registration is limited to six ophthalmologists only. Application and the fee 
of $50 may be addressed to Dr. Daniel Kravitz, Brooklyn Eye and Ear Hospital, 
29 Greene Ave., Brooklyn 38. 


First International Congress of Human Genetics.—The First International 
Congress of Human Genetics will be held in Copenhagen, Aug. 1-6, 1956. This 
Congress is planned to cover all genetic aspects of normal and pathological 
characteristics in man. Any person interested in the subject of human genetics, 
and especially of medical genetics, is invited to take part in the Congress. 

A provisional program and further information are sent on request to the 
Secretariat of the First International Congress of Human Genetics, The Uni- 
versity Institute for Human Genetics, 14, Tagensvej, Copenhagen, N., Denmark. 


Acta XVII Concilium Ophthalmologicum 1954.—Acta XVII Concilium 
Ophthalmologicum 1954, Canada-United States of America, the official publica- 
tion of the XVII International Congress of Ophthalmology, has been distributed 
to full members and advance subscribers. A limited number of sets (3 volumes) 
are still available. Price $20.00 postpaid. Send orders and remittance to W. L. 
Benedict, M.D., Secretary-General, 100 First Ave. Building, Rochester, Minn. 


Fellowships in Ophthalmology.—Fighteen fellowships for residents in oph- 
thalmology will be established over the next three years by the Guild of Prescription 
Opticians of America, it has been announced by the Guild’s president, Galen B. 
Kilburn, of Atlanta, Ga. 

In announcing the adoption of the plan by the Guild’s Board of Directors, 
Mr. Kilburn said that its purpose is to encourage outstanding young physicians 


590 


9: 30: 
a 
ce 
a 


NEWS AND COMMENT 


to become residents in ophthalmology by providing financial help during all three 
required years of residency. 

Each fellowship will provide a total stipend of $1,800, payable in monthly 
installments over the three-year period of residency. These fellowships are being 
provided on a regional basis, with the United States and Canada divided into six 
geographical areas, each having approximately the same number of three-year 
ophthalmology residencies available. Selection of the recipient in each area will 
be made by a Committee of Ophthalmologists. 

One fellowship in each of the six areas will be initiated this year, a second one 
next year, and a third one the third year, when the total number of fellowships 
will reach 18. Thereafter as each three-year residency is completed a new fellow- 
ship will become available, constantly maintaining the number of fellowships at 18. 

Applications and information may be secured from the Guild of Prescription 
Opticians of America, Inc., 110 E. 23d St., New York 10. 


The American Orthoptic Council Examination for Technicians.—The annual 
examination of orthoptic technicians by the American Orthoptic Council will be 
conducted in August and October, 1956. 

The written examination will be nonassembled and will take place on Thursday, 
Aug. 23, in certain designated cities and will be proctored by assigned ophthal- 
mologists. 

The oral and practical examinations will be held on Saturday, Oct. 13, in 
Chicago, just preceding the meeting of the American Academy of Ophthalmology 
and Otolaryngology. 

Application for examination will be received by the office of the Chairman of 
Examinations, Dr. Frank D. Costenbader, 1605 22d St., N.W., Washington 8, 
D. C., and must be accompanied by the examination fee of $30. 

Applications will not be accepted after July 1, 1956. 


American Academy of Ophthalmology and Otolaryngology Home Study 
Courses.—The 1956-1957 Home Study Courses in the basic sciences related to 
ophthalmology and otolaryngology, which are offered as a part of the educational 
program of the American Academy of Ophthalmology and Otolaryngology, will 
begin on Sept. 1 and continue for a period of 10 months. Detailed information 
and application forms can be secured from Dr. William L. Benedict, the executive 
secretary-treasurer of the Academy, 100 First Ave. Building, Rochester, Minn 
Registrations should be completed before Aug. 15. 


Orthoptic Course Offered.—Kresge lye Institute again offers its facilities for 
the training of orthoptic technicians. This program is open to any young woman 
over 20 years of age who has successfully completed at least two years of college 
or is a graduate nurse. Good health and vision are required of the trainees. 

The course consists of 12 months’ didactic and practical training. Didactic 
training, which is part of the basic ophthalmology course for doctors at Wayne 
University Graduate College of Medicine, will be given five mornings a week for 
the first semester. Lectures on refraction, reintoscopy, physiological optics, perim- 
etry, ocular anatomy, neuroanatomy, and motility are given by members of the 
Kresge Eye Institute staff and professors of Wayne University College of Medicine. 

Practical training must begin in mid-August, one month prior to the beginning 
of the lecture courses. This practical training continues for one year, at which 
time students are eligible to take the board examinations for certification given by 
the American Orthoptic Council orally in August and in writing each fall. 

Limited financial assistance is available for some students who require it. 
Requests may be made either through Kresge Eye Institute or the Delta Gamma 
Fraternity (Mrs. H. V. Draheim, 19641 Coral Gables, Birmingham, Mich. ). 

For further information write to A. D. Ruedemann, M.D., Kresge Eye Institute, 
690 Mullett St., Detroit 26. 
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GENERAL NEWS 


Iowa Academy of Ophthalmology and Oiolaryngology.—The winter meeting 
of the lowa Academy of Ophthalmology and Otolaryngology was held on Wednes- 
day, Nov. 16, 1955, at the University Hospitals in lowa City. The Department of 
Ophthalmology of the University of lowa presented the morning program as 
follows : 


Arachnoiditis A. E. Braley, M.D. 
Unilateral Exophthalmos P. J. Leinfelder, M.D. 
Comment on a Case of Accommodative Esotropia H. M. Burian, M.D. 
Mustard Gas Keratopathy F. C. Blodi, M.D. 
Ostler’s Disease Phillip Ellis, M.D. 


At the luncheon-business meeting, the following officers were elected for 1956: 
president, Carl Noe, M.D., Cedar Rapids; secretary-treasurer, Arthur C. Wise, 
M.D., lowa City. 

PERSONAL NEWS 


Dr. Derrick Vail Tours U. S. Army Hospitals in European Command.— 
Dr. Derrick Vail, professor and chairman of ophthalmology at Northwestern Uni- 
versity Medical School, left Chicago Monday, Feb. 6, for a 30-day tour of the 
U. S. Army hospitals in the European Command. Dr. Vail will serve as a con- 
sultant in ophthalmology at the special request of the Surgeon General of the 
U. S. Army. 


On the tour he will visit 15 Army hospitals in Berlin, Heidelberg, Munich, 
Frankfort, Paris, and other European cities. The tour is part of the overseas 
consultant program in which well-known specialists visit Europe and the Far East. 

Dr. Vail will give a series of lectures to medical officers in the hospitals and 
will participate in informal discussions, conferences, ward rounds, and examination 
of patients. He will be a guest lecturer at the annual medical-surgical conference 
of all medical officers in the European Command held in Frankfort, Germany, 
Feb. 17-18. 

Dr. Vail was recently elected second vice-president of the American College 
of Surgeons and was appointed to the council of the National Institute of Neurologic 
Diseases and Blindness of the U. S. Public Health Service. He is an honorary 
fellow of the Royal College of Surgeons of England and an honorary member of 
the Ophthalmological Society of the United Kingdom. He is director of the eye 
department at Passavant Memorial hospital. 

He was former president of the American Academy of Ophthalmology and 
Otolaryngology and president of the Chicago Ophthalmology Society, and has 
served editorially on the American Journal of Ophthalmology, Quarterly Review of 
Ophthalmology, Excerpta medica, Postgraduate Medicine, and Year Book of 
Ophthalmology. A Colonel in the Medical Corps, he received such honors as the 
Legion of Merit, Bronze Star, French Medal of Gratitude, and Order of the 
Crown of Belgium. 


Helenor Wilder Foerster Awarded Leslie Dana Gold Medal.—Mrs. Roland C. 
Foerster, of San Francisco, a retired ophthalmological research scientist, was 
awarded the Leslie Dana Gold Medal for 1955. 

Mrs, Foerster, the former Helenor Campbell Wilder, won the medal for accom- 
plishments during her 30-year career with the Armed Forces Institute of Pathology 
in Washington, D. C. At her retirement, in 1953, she was chief of its section on 
ophthalmic pathology. 

The Gold Medal takes its name from the late Leslie Dana, former president 
of the St. Louis Society for the Blind. It is awarded annually by the St. Louis 
Society to a winner selected by the National Society for the Prevention of Blindness. 

Mrs. Foerster received her award Jan. 26 at a dinner meeting at the Park 
Plaza Hotel, St. Louis, sponsored jointly by the St. Louis Society for the Blind 
and the St. Louis Ophthalmological Society. 
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While with the Government in Washington, Mrs. Foerster completed studies 
in nematode ophthalmia and toxoplasmosis in ophthalmology. The disease of the 
eye demonstrated by Mrs. Foerster to be due to Toxoplasma had puzzled path- 
ologists for generations. 

Mrs. Foerster was the first woman to be elected an honorary member of the 
American Academy of Ophthalmology and Otolaryngology and is the only person 
not possessing an M.D. degree to be elected a member of the American Association 
of Pathologists and Bacteriologists. In 1953, the Women’s National Press Club 
in Washington designated her as “Woman of the Year in Science,” and in 1954, 
when she retired from Government service, she received the Exceptional Meritorious 
Award, highest civilian award in the Department of Defense. 


Dr. A. J. Bedell Elected Honorary Member of Ophthalmological Society of 
South Africa——Dr. J. G. Louw, of Cape Town, U. S. Africa, the Honorary 
Secretary of the Ophthalmological Society of South Africa, has just written 
that at the last general meeting Dr. Arthur J. Bedell, of Albany, N. Y., was 
elected the first Honorary Member of the Society. 


CORRECTION 


In the article by Dr. R. P. Dhanda, “Electroretinography in Night Blindness and Other 
Vitamin-A Deficiencies,” in the December, 1955, issue, two errors occurred in the legend for 
Figure 8 (p. 847). The b-potentials should be 035 my. and 0.30 mv., respectively, instead of 
0.035 mv. and 0.030 mv. 
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Books 


The Cornea. By Charles I. Thomas, M.D. Price, $30.00. Pp. 1318, including 
index, with 400 illustrations, many in color. Charles C Thomas, Publisher, 


301 E. Lawrence Ave., Springfield, IIl., 1955. 


This is a monumental work and a very real contribution to ophthalmology. If 
it had been published in German, it would have been entitled “Handbuch der 
Cornea,” the German handbook being a complete exposition of a subject published 
in a form which, it is impossible to hold in the hands. 

The book covers the embryology, anatomy, histology, physiology, pathology, 
and treatment of the cornea, but much of the information it contains must neces- 
sarily have been gleaned from many different sources. No one man, working for 
a whole lifetime on one subject, could possibly have had personal experience with 
all the phases of the subject which are expounded here, but the author has had 
the ability to bring existing knowledge together and organize it into a readable 
unit. The chapter on physiology of the cornea is especially well done, and brings 
up to date the evidence opposed to the accepted theories of corneal transparency 
and metabolism. The illustrations are superb, and an excellent bibliography follows 
each chapter. An author’s index of twenty-eight pages and an excellent subject 
index of sixty-four pages help to make this the authoritative reference book on the 
subject. The only possible criticism which this reviewer could make of the book 
is of the first sentence in the preface, which states, “This book is written for 
ophthalmologists, for those in the general medical and nursing professions, and 
for students.” The book is far too detailed and advanced for anyone but a student 
of ophthalmology, but to this group it will unquestionably serve for many years 
to come as its authoritative reference. Dr. Thomas has made a real contribution 
to our literature. 
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usually respond rapidly to 
topical therapy with one of the 


Pfizer broad-spectrum antibiotics, 
Tetracyn or Terramycin; Cortrit, 
the anti-inflammatory hormone, 
swovides another powerful 
‘ ‘therapeutic agent 


for ophthalmic use. 
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His Best Friend Can’t Tell 


Your patients gain confidence in 
their public life knowing that 
others won't notice the artificial 
eye. They avoid feelings of inferi- 
! ority in their personal life when 
F best friends can’t tell the differ- 
ence. 


Let our 105 years’ experience help 
you perfectly match your patients’ 
eyes. Our experienced men visit 
most areas regularly to fit your 
patients, custom-make eyes to 
match, and offer you technical as- 
sistance on difficult cases. Call or 
write our nearest office. 


| @ Made to order 
®@ Selections from stock 


Complete Eyes sent on 
. accurately mat 
ANd Plastic Fined ait ryper of 
Artificial Eye 
Service 


motility implants 
implants, 
X-Ray therapy shields, 
foreign body locators 
®@ Superior Quality — 
Finest Workmanship 


Mager and Gougelman tne. 


Serving the Profession Since 1851 


30 Michigan Ave. 510 Madison Ave. 
Chicago 2, Illinois New York 22, N. Y. 


CLEVELAND DETROIT KANSAS CITY 
MINNEAPOLIS ST. LOUIS 
BOSTON PHILADELPHIA PITTSBURGH WASHINGTON 


NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


Fourteen Graduate Courses of one 
year's duration at the Post-Graduate 
Medical School to provide advanced 
training. Among these are: 


offers Ophthalmology 
you Anesthesiology 
Otorhinolaryngology 
Neurology 


These courses may be taken as part 
of a residency training program or in 
preparation for examination of the 
various specialty boards. 
Such Graduate Courses may also be 
taken toward credit for a Master of 
Science Degree. 
The majority of Graduate Courses 
commence in September. You are 
urged to register at an early date 
because enrollment is limited. 
For further information write to 
NEW YORK UNIVERSITY - BELLEVUE MEDICAL CENTER 
Post-Graducte Medical School 


535 First Avenue, New York 16, N. Y. 


THE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 


| DEPARTMENT OF OPHTHALMOLOGY 
announces its 


THIRTY-SIXTH ANNUAL 
8-MONTH COURSE IN THE BASIC 
SCIENCES OF OPHTHALMOLOGY 
September 17, 1956—May 17, 1957 


1-WEEK INTENSIVE COURSE IN 
PATHOLOGY OF THE EYE 
AND ADNEXA 


October 1-6, 1956 
Both courses are limited 


For more detailed information write to: 
Department of Ophthalmology 
Washington University School of Medicine 


640 S. Kingshighway Blvd. 
St. Louis 10, Missouri 
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Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


GONIOSCOPE (illustrated) floor model, for of- 
fice and hospital surgery....... $185.00 
CORNEAL MICROSCOPE B&L........... 180.00 
CORNEAL MICROSCOPE Haag-Streit....... 225.00 
Your own Corneal Microscope adapted to gonio- 
Otto Barkan Focal Illuminator (hand lamp) 
with plug in transformer................ 42.50 
Otto Barkan-Koeppe Diagnostic Lens (for viewing 
the angle) small (infant) 16 & 17 mm 
(medium) 18 & 19 large (adult) 20 mm in 


Otto Barkan Surgical Goniotomy Lens 

small (infant) med. (child and adult)... . . 45.00 
Otto Barkan Surgical Knife (latest model)... 9.75 
Otto Barkan Operating Lamp............... 65.00 


PARSONS OPTICAL LABORATORIES, INC. 


518-20 Powell Street San Francisco 2, Calif. 


Do you dispense glasses? 


We are one of the oldest, and most reputable wholesale opti- 
cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 
venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y. 
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It’s amazing how 
Univis Nu-Line treatment of multi- 
focal segments tends to increase patient 
pleasure. It aids refractionist and dispenser 
satisfaction, too; makes time more profitable. 
Prescribe Univis Nu-Line 7 CVs, now in 23 mm. 
and 25 mm. wide segments, Also, the new wide 
segment bifocals, with special Nu-Line treat- 
ment, are now in stock: the Univis Nu-Line 
D-25 series. Call your Univis laboratory for 
these new lenses—all bases, adds and tints, 
and all in the Univis corrected curve 
series; thin segments. 


UNIVIS NU-LINE stands between you and patient problems 


Onivis 


= 
Nu-Line D-25 
| Nu-Line 7 CV-25 
a 
(©) Nu-Line 7 CV-23 
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The test of time proves that the 
“LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


Hug 49 East 51st Street, New York 22, N.Y. 


Manufacturers of all types of Contact Lenses @;° 


Branches in 
PHILADELPHIA « MONTREAL « JOHANNESBURG 


THANK ME FORTHE 


BASIC COURSE IN ORTHOPTICS Twines You set — (4. < 
FOR TECHNICIANS | 


Sponsored by the 
American Orthoptic Council 
June 20 to August 11, 1956 


At the Department of Ophthalmology 


College of Medicine 
State University of Iowa Eyes In The Back Of Their Head??? 


Such a condition could have its advantages—but 

persons shouldn’t see things behind them in the 

Didactic Lectures and Practical , | surface of their glasses—their eye lashes, eye- 
brows, etc. MAY-O-LITE coated lenses will help 

Demonstrations by eliminate annoying “GHOST” reflections of things 

4 behind a person. 
Outstanding Faculty 
Complete Your Professional Service By Adding 


For Applications and further information 
write to 


| The Best in Sight 
Hermann M. Burian, M.D. MAY-0O-LITE 


Department of Ophthalmology Seu Coating 
University Hospitals 


lowa City, lowa MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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Disposable, transparent Icc plastic tubes 
with dropper nozzle and replaceable cap. 


Sterile - Fully Potent AVAILABLE NOW 


Hermetically Sealed ATROPINE SULPH. '/5%, 1%, 2% 


ESERINE SAL. 14%, 
Controlled Dropping EUCADRYL HCl. 5% 


EUCATROPINE HCl. 5% 


FLUORESCEIN SOD. 2% 
HOMATROPINE HBr. 2%, 5% 
Light - Unbreakable HYOSCINE HBr. 0.2% 

PHENYLEPHRINE HCI. 10% 
Space Saving PILOCARPINE HCI. 1%, 2% 
SOD. SULFACETAMIDE 10% 
TETRACAINE HCl. 1/59 
Hand Bag AVAILABLE SOON 
Treatment Stand HYDROCORTISONE SUSP. 0:5, 2.5% 


Salvageable Remainder 


For Operating Room 


Packaging - Boxes of 10 and 25 


Send for free sample box of Dropperettes 


THE ISO-SOL CO., INC. BROOKLYN 17, N. Y. 


E-TESTED | 
WS STERILITY | 
Y, 
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A DRUG OF CHOICE IN GLAUCOMA WY’ 


THERAPY... 
PILOCARPINE HCl. 
Solutions 
4% 


OFFER COMFORT AND CONTINUITY OF THERAPY 
IN THE TREATMENT OF THE Gloucomad 


—UNDESIRABLE SIDE EFFECTS VIRTUALLY ELIMINATED— 
RAPID PROLONGED ACTION 


We Sterile Pilocarpine HCI. Solutions are prepared according 
to the Formulae developed by Robert R. Feinstein 
Research Associates 


Prescribe in original I5cc. Dropper Sealed Bottles obtainable promptly 
through Prescription Pharmacies everywhere 


OPHTHALMOS, INC. UNION CITY, N. 


Distributed in Canada by Professional Sales Corp. © 5333 Queen Mary Rd., Montreal 29, Quebec 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic ov Glass Selections Sent on Memorandum upon Request 
Implants and Plastic Conjormers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 
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gullstrand magnifying spectacles 


magnified stereoscopic vision 
combined with long working distance 
for detailed observations, 
examinations and operations. 


Lightweight and comfortable, the Gullstrand Magnifying Spectacles 
provide a magnified image free of distortion and aberration 
over the entire field of view. With a long working distance and a 
wide field of view, the spectacles are extremely well 
adapted for detailed observation of every description. While 
working, the wearer can look past the magnifiers to obtain 
an unobstructed view of his surroundings. 
Spectacle magnifiers with 
Precision made in the finest Zeiss tradition, the spectacles frames holding regular 
have full interpupillary adjustment and may be worn in prescription glasses. 
conjunction with spectacle lenses. Price $67.50 in beauti- 
ful new, lined leather case. Spectacle frames $5 per pair. 


Consult your dealer or write today for an interesting booklet 
describing the Zeiss Gullstrand Magnifying Spectacles in detail. 


Scientific Instrument Division 
ERCONA CORPORATION 551 FIFTH AVE., NEW YORK 17, N. Y. 


Exclusive American Representative for VEB Carl Zeiss, Jena 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


POSTGRADUATE COURSE 


and 


SUMMER CONVENTION OF THE Transactions of the American 
COLORADO OPHTHALMOLOGICAL Ophthalmological Society 


SOCIETY 
and the 


Ninety-first Annual Meeting 
UNIVERSITY OF COLORADO White Sulphur Springs, 
MEDICAL CENTER West Virginia, 1955 


Denver, Colernde Volume LIII 
July 23, 24, 25, 26, 1956 


SYMPOSIUM—OCULAR MOTILITY 
Registration will be open to all members of 


the Society and qualified physicians on a limited | findings and research in ophthalmology. 
membership basis. Tuition $50.00. 


GUEST LECTURERS mental and clinical evidence on its sub- 
Francis Heed Adler, M.D., Philadelphia 


Harold Whaley Brown, M.D., New York City ject and is followed by a summary of the 
Hermann M. Burian, M.D., lowa City 
Arthur Jampolsky, M.D., San Francisco discussion that took place at the meet- 


Complete program and details will be mailed ing. /llustrated. $18.00 
upon request to: 


Director of Postgraduate Medical Education Columbia University Press 


University of Colorado School of Medicine 
4200 East Ninth Avenue 2960 BROADWAY, NEW YORK 27,N.Y. 


Denver 20, Colorado 


These eighteen papers represent new 


Each paper gives in detail the experi- 
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E-3110 E-3120 E-3130 


Keratoplasty Instruments 


Trephine, Corneal Transplant, Castroviejo. 
SPECIAL FEATURES: 


1. Abrupt bevel extending from cutting edge. 

2. Plunger completely fills inside of cutting blade. 

3. Stops are curved to adapt to the corneal curvature. 
4, One turn of stop moves it 1 mm. for easy adjust- 


ment. 

Sizes: 5-5Y%-6-614-7-8-9-10 and 11 mm. 
E-3100* 5 small sizes and handle in plastic case... .$122.50 
E-3102* 4 large sizes without handle in plastic case.. 95.00 
Single, any Each 20.00 


E-3140* Trephine, Corneal Transplant, GUYTON : 
permanent inside stop 2 mm. from edge. 
Made either for dental engine or Elliott 
chuck handle 


E-3120* Trephine, Corneal Transplant, KATZIN: 
one piece with adjustable inside stop and 
forefinger plate. Extra blades, same size as 
instrument can be had. Sizes 5 through 


E-3130* Trephine, Corneal Transplant, PATON: 
new model, sizes 5, 6, 7, 8 mm.,...... Each 

sizes 10 and 11 mm....... Each 

E-3230* Scissors, KATZIN: for corneal graft, to 
thru complete the corneal section after trephining, 
E-3235* Blunt tipped curved end the size of button, 
curved right and left. Spring action. ..Each 


E-3220* Scissors, Corneal, CASTROVIEJO: curved 


*DESIGNATES STAINLESS STEEL 


Sor Justrument Company 


4570 AUDUBON AVENUE ST. LOUIS 10, MISSOURI 
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Top-Grade Technical Performance 


. @ Safeguard fer Your Professional Skills and 
Judgment. 
: {Your prescriptions, conceived from your rich 
3 through years of study, training and experience, 
Technical skills’ ond are at the mercy dispensers who inter- 
“services that will | fea pret them. They will be safe in the hands of 
he Dow seasoned craftsmen, whose devotion to the 
exacting standards which your professional rep- 
utation demands, and which our firm has 
consistently maintained throughout its 31 years 
of existence, is a guarantee of complete patient 
satisfaction. 


DOW OPTICAL CO. 


W. E. DOW, Pres. ; 
Chicago, III. Bloomington, III. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT U. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Beloccluders “Hand Occluders *Phoro-Lenscorometer 
Cataract Bifocal Loan Service “Hand Prism Sets (glass-plastic) “Portable Illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 
Contact Lenses *Hand Red Glass Comb. am Bar Vert. 1-25 
Gonioscopic Contact Lenses Lebensohn Astigmometer Prism Sets in Wallet 
Guibor Amblyscope Charts Lebensche Mand Resding Cord 004 Green Specs 

Soft Rubber Occluder 
Guibor Distance Chart (E) *Lenscorometer 
Guibor Hand Reading Card (E) “Pocket Prism Bar Stereoscopes 
Guibor Motility Chart (Vertical 42-10) *Strait Top Bifocal Trial Set 
Guibor Stero Cards “Pocket Prism Bar Trifocal Trial Set 
“Hand Dual Occluder (Horizontal 3-20“) Worth 4-Dot Tests 


OPHTHALMIC 


OPTICIANS 
DISPENSING SERVICE 


Main Office: Branch Office: 


111 N. Wabash Ave. at Wash. 1139 Central Ave., Wilmette, Ith 
Chicago, HMlinois 
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More... 


.. when you know that every } — 
no matter how simple or complex — is 
thoroughly analyzed, every lens is 
checked, tested, and inspected over and 
over again before it leaves a BENSON 
laboratory . . . at no additional cost. 


More... 


. when you consider the quality of 


material BENSON puts into each pre- 
scription — whether it be a tough 
+ 20.00 sph. on a —15.00 cyl. in a 
bifocal, or simply a low compound. 
BENSON OPTICAL has never used a 


second quality lens. 


And More... 


.. when you realize that 42 years of 


continuous BENSON research and study 
have brought the very latest improve- 
ments in modern [} methods into 
BENSON laboratories — designed, 
equipped, and staffed to meet the 
everyday, as well as special, needs of 
the most discriminating doctors dedi- 
cated to good eye care. 


That's why the name “Benson” has come to stand for quality and precision in ophthalmic optical production. 


We invite your inquiries. 


Since 1913 CYAOYL Executive Offices * Minneapolis 2, Minn. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UppPpER Mipwest CITIES 


More for your R Dollar... from BENSON 
| | | 
y j y ‘ 


SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


GRIFFITH-ROGERS TRIAL FRAME 


> 


This trial frame is a simple but sturdy and easily adjustable frame that is designed 
for rapid routine examinations over a long period of time. It will stand hard usage. 
Interpupillary distance is adjustable by means of a rack and pinion and the bridge 
height is adjusted by the same knob. Bridge may be locked. Temples are of spring 
steel to support the frames in position. Protractor is black with white letters and there 
are two front and one rear pairs of slots for the trial lenses. In stainless steel. 


Price $29.50 


MAGNOCULAR 


+ A Perfect Magnifying Spectacle 


F rench telescopic loupe for precise operation and examina- 
tion while both hands are free. Minimum of distortion at 2x 
magnification. Large objective lenses give large flat field of 
view. Focal distance approximates “normal” reading distance. 
Many doctors find they can operate at arm’s length. 


Distance correction incorporated by two methods. Rx model 
has special empty eye-wire frame, or the standard model 
can be used by substituting the present ocular lenses (—4.50) 
for new ones containing wearer's distance Rx with an add of 
—4,50 diopters. In either case visual prescription becomes 
part of the telescopic system. 


For patients: Enlarged retinal image increases the num- 
ber of nerve receptors used, thus indicated in cases of 
macular degeneration. 


Folds into standard spectacle case. Returnable for credit 
after full inspection. 
LIST PRICE TO DOCTOR 


STANDARD MODEL 
Rx MODEL 


DVORINE ANIMATED 
FUSION CHARTS 


Set includes 68 charts in full color for Base-In 
and Base-Out home training directed by the 
doctor—especially for children—may also be 
used for adults. Prescribed by ophthalmologists 
for over 20 years. 


Exclusive Features: 


Animation 
© Nine Groups of 
Charts 


Gay Colors 


Vertical Fusion 
Device 


Tracing Sheets 


Duo-Chrome 
Spectacles and 
Drawing Outfit 


ALL IN ONE SET! 
(with directions) 


Price $12.00 


Less 5%, if check accompanies order. 
Order direct from us or from your Optical Supply House. 


SCIENTIFIC PUBLISHING CO. 
Dept. A. 2328 Eutaw Place, Baltimore 17, Md. 
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an answer to LOW 


Ay VISUAL 
/ ve.escoric \ 


Experience has shown that Spectel Telescopic 
Spectacles effect substantial improvement in 
many cases of low visual acuity. Available in 

two powers, Spectels provide retinal image 
magnification of 1.7 and 2.2 diameters. 


Prescribing Spectel Telescopic Spectacles is pri- 
marily an extension of regular refracting routine. 
Trial sets are simple to use and moderate in price. 


Full details in Bulletin 302 available from your 
supply house or direct from us. 


Va 
KOLLAO 


Plant: Northampton, Massachusetts 

CORPORATION 

New York Office: 30 CHURCH ST., NEW YORK 7, N. Y. 
Distributed in Canada by Imperial Optical Company 
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THE BRAWNER G-L 
A Medern Iuclusion Implant 


is the ideal implant for enucleation operations. 


It is designed to simplify the operation—Eliminate muscle isolation—Minimize 
the possibility of extrusion or migration—Shorten post-operative hospital time— 
AND— 

“It lets the patient decide” if he prefers a less-expensive conventional plastic reform 
eye with limited motility, or a Custom “Matching-back” prosthesis for adequate 
motility. 


information, including description, 
prices and operative technique, as sug- 
gested by Dr. Brawner, will be sent on 
request. 
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topical 


sight savers 


MAJOR ADVANTAGES: Low cost, convenient to use, 
no systemic effects, local anti-inflammatory effect. 


STERILE OPHTHALMIC SUSPENSIONS AND OINTMENTS OF 


Cortone HydroCortone 


ACETATE ACETATE 
(CORTIGONE ACETATE U.S... MERCK) (HYDROCORTISONE ACETATE U.8.P., MERCK) 


Topically administered hydrocortisone has proved to be “superior [to 

cortisone] in the following conditions: contact dermatitis of the lids; 

vernal conjunctivitis; sclerosing keratitis; superficial punctate keratitis; 

recurrent corneal erosions, and diffuse episcleritis.’’...‘‘Most other lid and 

anterior segment diseases responded equally well to either cortisone or 

hydrocortisone.” . . . ease of relatively low cost, and 

equal effectiveness on topical use make this method of treatment more 

desirable.’’! 

SUPPLIED: Sterile Ophthalmic Suspensions of CorTONE Acetate—0.5 and Philadelphia 1, Pa 
2.5 per cent; 5-cc. dropper bottles. Ophthalmic Ointment of CoRTONE ‘ pas 
Acetate—1.5 per cent; 3.5-Gm. tubes. Sterile Ophthalmic Suspensions of 
HypDROCORTONE Acetate—-0.5 and 2.5 per cent; 5-cc. dropper bottles. 
Ointment of HyDROCORTONE Acetate—1.5 per cent; 3.5- 
Gm. tubes. 

Reference: 1. Hogan, M. J., Thygeson, P. and Kimuras, J., Arch. Ophth. 53:165, Feb. 1955. 


Division oF Merck & Co. INc, 
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CRAP 


TOWNSMAN 


ART-CRAFT 


Symbols of Duality 


Made in U.S.A. 


SN 
Available in both the J 
Clarbridge and Magicolor » \ Hf 
i Townsman series in Mocha on SH ' 
a Crystal and Black on Crystal. 7 
Art-Craft’s No. 25 temples offer perfect styling— 
use yellow 1/10-12K Gold Filled Pink Crystal 
temples with Mocha colors and White 1/10-12K 
Gold Filled Black temples with Black colors. 


EYE BRIDGE 
42 20-22-24 
44 20-22-24-26 
46 20-22-24-26 


OPTICAL COMPANY, INC. 


Rochester 6, N.Y. 


Townsman Clarbridge Deluxe 
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Satintone 
A 1/10 12 K Gold Filled Frame with a soft satin finish 
Rich in itself, richer with trim as illustrated here. 
Front No. 66 » Temple No. 39 » Comes Mello or White 


Modern styling at its best for those who prefer 


eyewear of precious metal. 


CONTINENTAL: /ndianapolis 
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